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WEEKLY. 
The Straight Line Engine. 


We present on this page a view of the 
new steam machine which the Straight Line 
Engine Company of Syracuse, N. Y., are 
preparing to put upon the market. It is 
designed by Prof. John E. Sweet, and is 
to be built under his superintendence. 
Although one of these engines was built for 
experimental purposes some ten years ago, 
and others with some modifications were 
since built, the present engine has been 
greatly simplified within the last year, and 
gives such unqualified satisfaction that a 
company has been formed for its manufac- 
ture. : 

The most noticeable feature of the engine 
—the one from which 
it takes its name—is 
the frame, which con- 
sists of two arms ex- 
actly alike, running 
straight from the 
cylinder to the main 
bearings. The entire 
engine rests upon 
three self-adjusting 
points of support ; 
cannot by any possi- 
bility get out of line; 
requires no founda- 
tion except a small 
pier under the fly- 
wheel pedestals; and 
is thus practically 
self-contained. 

A second peculiar- 
ity in this engine is 
its extreme simplic- 
ity. While it is : 
perfeet automatic 
cut-off engine from 
? stroke to zero there 
are no more working 
parts than in the 
most simple _ slide 
valve engine; gover- 
nor, governor- belt 
and governor-valve 
being dispensed with. 

The cylinder of the engine shown, which 
is 6x12” has an air space cast around it. 
The piston is very long, as light as possible, 
and fitted with spring rings. The piston- 
rod is fitted with or without packing. Those 
without are simply ground steel rods running 
through long reamed holes, steam tight. 
The usual sort of packing is furnished to 
those who prefer it. The cross-head is very 
long and heavy, and scraped to a perfect 
bearing on the slides. The cross-head pin, 
which turns in the cross-head instead of the 
connecting-rod, has two tempered steel, 
ground journals 13'’x23'’.. They are adjust- 
able for wear, and are oiled under motion 
through the upper slides, which are also 
adjustable for wear. 

The connecting-rod is steel, with a crank- 
box 314” x5" lined with best babbitt metal. 
The crank joining the two fly-wheels is of 
steel ground to a perfect cylinder, as are the 
shafts, which have bearings 3x9, and 
project to receive a pulley at either side of 
the machine. The fly-wheels also serve as 
pulleys if desired. The main journals have 
self-oiling rings, the waste oil from the outer 
end of the box being returned to the shaft, 
and that from the inner end of one going to 
the crank, and of the other to the eccentric. 
In addition to the self-oiling arrangements, 
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every wearing surface can be oiled froma 
common oil can while running at the highest 
speed, as well as when at rest. The gover- 
nor, as will be seen, is a single ball and a 
single spring controlling a single eccentric. 
The governor-ball is so located and loaded as 
to exactly balance the eccentric and its at- 
tachments. This requires a heavy ball, and 
that in its turn a heavy spring, which means 
a very powerful governor; and in addition 
to this, the pivots, subject to excessive press- 
ure, are devised so as to work frictionless, 
requiring no oil. A heavy governor would 
ordinarily imply a costly governor; but in 
this case the parts are simple, and the weight 
serves as so much fly-wheel, paying for itself 
twice over. 


THe NEW StRAIGHT 


The valve motion, though consisting of 
the ordinary eccentric-rod, rock-shaft and 
arm, is distinctive in this: that by a peculiar 
position of the upper rocker arm the valve 
motion is corrected, so that the lead remains 
constant and the cut-off practically alike at 
both ends of the cylinder, in whatever posi- 
tion the eccentric may be shifted by the 
governor.’ All parts of the valve motion are 
of steel, and the journals of about the size 
usually put on main connections in engines 
of this size. 

The valve is a plain balance slide valve, 
having but one moving part; opens to let 
water out of the cylinder; is not affected by 
change of pressure or of temperature; can 


| be refitted by an ordinary machinist, and is 


not affected by the wear due to its own 
weight. A recent improvement makes it as 
near perfect as present material and human 
skill are likely to attain. 

It is the aim of the Straight Line Engine 
Company to furnish an engine to fill the gap 
between the Baxter and engines of that class 
on one hand, and the Corliss, Porter-Allen 
and Buckeye class on the other; that 
engines from 10 to 30 or 40 horse-power. 

The working parts of the machines are to 
be in every way equal to the Porter-Allen 
work, which is saying all that can be said 
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about workmanship. There is probably no 
design of this class that has received more 
thought than the one under consideration, 
and some of the principles that have been 
considered may be mentioned. All strains 
(according to Mr. Porter) go in straight lines 
from power to resistance. This is the only 
machine in which the line of strain is in 
the center of the frame. A frame resting 
upon three points of support can never be 
strained, while an engine depending upon a 
foundation for its alignment implies an 
absolutely unyielding foundation and careful 
setting, that is expensive; or a yielding 
foundation, constant distortion, and endless 
trouble. 

A large portion of the power given off by 
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LINE STEAM ENGINE. 


the steam must be absorbed by the recipro- 
cating parts and fly-wheels. 

In this design the weight in the recipro- 
cating parts is put in the crosshead instead 
of the piston, on the theory that the wear is 
less detrimental. The heavy counter-weight 
is equal on each side of the strain, and the 
centrifugal force of the counter-weight is 
never enough to raise the fly-wheels out of 
their bearings. The whole force of the 


steam is given direct to the fly-wheels with- | 


| out being transmitted to the main shaft. 

It is the intention of the builders to fur- 
nish an engine that shall require no attend- 
ance, except that 
steam, and keeping the wearing surfaces 
oiled; an engine that can be run at moderate 
or the highest speed, that will require the 
least possible amount of foundation, that 
can be taken down, moved, and set up in 
the shortest possible time, and give the least 
possible trouble to the purchaser. 

—-— epee —— 

shops of one of the western rail- 
to be located at Lima, O., and for 
which its authorities made an appropriation 
of $100,000, and 25 acres of land to the com- 
pany, are expected to employ from 200 to 
300 hands, and disburse annually about 
$250,000. 


of turning on and off 


The 


roads, 
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Extracts from Chordal’s Letters. 


Mr, Editor : 

* * * * T see that the telegraphic engi- 
neers are discussing the subject of a new 
wire gauge. Just what the, grievances are, 
or what the proposed remedies are, I have 
been unable to gather from the few notices 
I have seen of the matter. 

My own personal objection to the wire 
gauge is its existence. The object of gaug- 
ing anything is to ascertain some dimension. 
The dimension wanted is invariably express- 
ible instantly in standard units of dimension, 
but the awkwardness of trade has buried 
the sweet simplicity of gauging under a 
cloud of technical ‘ numbers” which don’t 
express anything at 
all. To say that a 
piece of wire is num- 
ber seven don’t give 
any direct idea of 
size, which is the 
only thing we want 
to know. The only 
information such an 
expression gives us 
is, that the wire fits 
in some notch some- 
where, aud that said 
notch is yclept No. 7. 
To find out how big 
the wire is, you have 


simply to measure 
the notch. If the 
notch is hard to 
measure, or there is 
doubt about the 
notch fitting just 
right, the approxi- 


mate size of the notch 
may be arrived at by 
measuring the wire. 
All very simple. 

* * * The whole 
plan of giving num- 
bers to things whose 
dimensions might as 
well be given right 
out in meeting, is a 
A number wire isn’t the 
as a number seven boot, and there 
of finding the size sought for with- 
out being able to figure on what the notch, 
the wire, or the boot, is said to fit. Why 
not say a number six barrel, or a number 
four dose of medicine, or a number nine 
mule, or a number fourteen locomotive, or 
a number thirteen anda half greenback, 
meaning thereby ten dollars, or a number 
twelve diamond, or a number eight journey, 


humbug. seven 
same size 


is no way 


| or a number seven postage stamp, or a num- 


ber three cheese, or number ten pile of coal ? 

Imagine a brakesman yelling out, ‘‘ Cairo! 
number eleven, for refreshments.” All of 
this system of numbering could be easily 
carried out, and be a great deal handier than 
the present system of wire gauges. 

The practical difficulties in the way of 
such systems would make them a nuisance, 
just as the wire gauge is now. When you 
write to a man to know how big a certain 
wire is, it is presumed that you want to know 
just what you ask; that is, how big the wire 
is. In reply you are generally told that it 
will fit tolerably nice, or ‘‘ scant,” or ‘ full,” 
in a certain hole, marked No. 14. 

If you don’t care much, this may satisfy 

If you care a little about the matter, 
had better send for the identical hole 


you. 
you 
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referred to. If you care very much, you 
will send for a sample of the wire. 

* * * * From the looks of things, one 
would suppose that in the year one, some 
man made the first piece of wire, and filed a 
notch to fit it. After being some time in 
business, he had made several sizes of wire 
and had filed several notches. Then these 
notches were numbered and became the 
happy standard of an intelligent people. 
Nobody knew the dimension of these wires 
or these notches, and probably there was 


then no particular reason for caring. After 
a while, somebody wanted wire which 


wouldn’t fit any of these notches. Here was 
trouble in the camp. What business had 
any man to want anything which would not 
fit any of the old holes? The wire drawer 
forgot the day before he numbered the 
notches, the day when there were but three 
notches, maybe. In obedience to the law of 
progress, the wire gauge was overhauled and 
new notches, to fit new wire which had been 
made, were added and all were renumbered. 
The new gauge, we will suppose, was 
‘*adopted.”” Now, it is very much easier to 
universally adopt a new thing, than to uni- 
versally throw away an old thing, and, as a 
consequence, there were two wire gauges in 
use very early in the game. Then trouble- 
some customers got more odd sizes, and new 
gauges were adopted, and even to-day there 
are in use in wire and sheet mills gauges 
bearing the following distinctive names, viz: 
Birmingham, Stubs’, Washburn & Moen, 
American, Brown & Sharpe, Trenton Iron 
Co., Standard, Music Wire, Steel Wire, G. 
W. Prentiss’, and English. Some of these 
gauges are just alike, and simply have two 
names, but it’s well for a man to know what 
he’s doing when he orders by numbers. Why 
not abolish all those long names and give the 
different gauges designating numbers? It 
would be so handy, you know. 

* * * * Somebody took a notion to 
measure wire gauges one day, and then we 
same into possession of memorandums of 
the sizes. But these sizes were all in frac- 
tions, and not in units. They could not be 
pronounced hardly, and didn’t sound like a 
size atall. For instance, No. 32 brass En- 
glish gauge is .01125 of an inch thick, if you 
know how thick that is, and No. 16, instead 
of being half as thick as No. 32, is .065 of 
an inch, or no relation at all.. 

* * * * Brown and Sharpe, in investi- 
gating the matter, found that in existing 
gauges the sizes jumped irregularly. There 
was a big difference between two neighbor- 
ing small sizes, and a trifling difference be- 
tween two neighboring large sizes—some- 
times there was and sometimes there wasn’t, 
it was all haphazard. If our coinage was on 
the same plan, we would have a five-cent 
piece, then aseven-cent piece, then a twenty- 
cent piece, then a sixty-cent piece, then a 
dollar piece, then a two-dollar piece, then a 
two-dollar and fifteen-cent piece, then a two- 
dollar and eighteen-cent piece, and so on, 
skipping around at random; so we would 
have to use big money to make small 
change. 

* * * * It is evident that Messrs. 
Brown and Sharpe decided that the really 
useful wire gauge would contain such a 
range of sizes that new sizes would never be 
demanded, and that the ‘‘ range” should be 
very delicate at the small end, and lose its 
delicacy in some sort of proportion to the 
increase. As a result, they brought out the 
‘* American” wire and sheet-metal gauge. 
The variation in the sizes is based on a 
geometrical progression, being very fine for 
the small sizes, and increasing in some pro- 
portion to the increase in size. This is un- 
doubtedly the most perfect and complete 
system which could possibly be devised re 
lating to numbered gauges, and it has been 
adopted largely. 

* * * * The fault I find with the 
‘‘American” gauge is that it has the inevit- 
able numbers on it, and don’t tell the very 
thing you ask of it, just like the other 
gauges, 

This they remedied in a large degree when 
they brought out what they call ‘‘ The Pocket 
Sheet-Metal Gauge.” This little machine 


it’s good wire or not, or what it’s made of, 
or what number it’s supposed to be, or any- 
thing of the kind. It answers in plain 
terms the simple question, ‘‘ How big is the 
wire ?” and it gives in thousandths of an 
inch, and it don’t care whether it’s copper 
wire or an iron one, or sheet iron, or sheet 
lead, or sole leather, or blotting paper, or 
music wire, or twist drills, or anything else. 
This thing does what notched gauges pre- 
tend to do and don’t do; it measures things 
and gives the size. 

* * * * The fault with this thing, and 
every other plan of fine measurement, is 
that it gives us results in awkward frac- 
tions. The inch being the unit, everything 
small must be some unpronounceable frac- 
tion of an inch. What we want is a unit so 
fine that the minute measurements of mod- 
ern practice may deal in whole numbers. 























Srrone’s FEED WATER 
* * * * The much abused metrical 
system, whether we ever fall in with it or 
not, possesses one great virtue. Its divisions 
become units. While the name of millimeter 
implies a division of fraction of a meter, it 
nevertheless is a unit and stands on its own 
bottom, which a vulgar or decimal fraction 
can’t do. If a millimeter was small enough 
we could give minute sizes in them, without 
division. But it is not fine enough by a long 
shot for the coarsest work of to-day. It is 
about four one-hundredths of an inch when 
we want our fine unit to be at most a quarter 
of a thousandth. If we carry the metrical 
division two steps further we have some kind 
of a meter which will be about the third of 
a thousandth or about the difference between 





don’t tell how long the wire is, or whether 


the two finest numbers on the American wire 
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gauge. This extraction has a name but I 
don’t know what it is. 

The metrical system has been carried up- 
ward and downward from the meter, and the 
results have been named, I presume, but the 
every day books don’t give anything finer 
than millimeters. Somebody who knows 
more about French than I do can probably 
tell you what the name of this fine unit really 
is or what it might properly be. 

* * * * This nameless little meter 
could be read ona pocket vernier gauge and 
would give a simple expression to any fine 
practical dimension dealt with in the work 
of the artisan. With such a tool it might be 
possible that some day a paper maker would 
know something about the thickness of 
paper. I never saw a papermaker yet who 
had any earthly conception of the difference 
in thickness between two pieces of paper. 
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HEATER AND PURIFIER. 


One is heavy, the other is light. If these 
paper men were bright they would devise 
some system of numbers for the thickness of 
paper. 


* * * Very respectfully, 
CHORDAL. 
——_ +> —__ 
Water Power Utilized by Compressed 


Air. 


{t is proposed to utilize the Genesee Falls, 
at Rochester, N. Y., for manufacturing pur- 
poses, by means of a compressed air motor. 
The inventor of the machine at first pro- 
posed to utilize the cataract of Niagara for 
running the machinery of Buffalo; but the 
falls and the city were too widely removed 
for this to be practicable at an expense of 





less than $2,000,000, so that Rochester was 
chosen as the ground for the test, and the 
lower falls of the Genesee as the water power. 
The derrick for the motor will be erected on 
the east side of the falls, where there is a 
natural cove in the rock for the works be- 
low. The frame of the derrick will be 125 
feet high, rising slightly above the edge of 
the falls, and about 25 feet from it. The 
dam already placed across part of the falls 
directs the water to a 16-foot bulkhead, and 
is bolted to the solid rock with 5,000 pounds 
of bolts. The water going through the bulk- 
head enters the flume, and the reservoirs and 
siphons in the derrick. The siphons will be 
nearly 100 feet long, and the air-receptacles, 
or cylinders in the river bed (four in number) 





will each be 500 feet long, and 6 feet in di- 
ameter. 
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New Method of Heating and Purifying 
Feed Water for Steam Boilers. 





In the development of the steam engine 
it becomes necessary to secure the best ar- 
rangement for evaporation, the best boilers 
and boiler appliances, it being well known 
that the best average steam boilers, under 
proper management, develop about double 
the duty that is usually obtained under un- 
skillful management. It would seem that 
greater advancement has been made in the 
application of steam after evaporation, than 
in its actual evaporation. From a test made 
in 1820, it appears that about 18 pounds of 
coal per horse power, per hour, was used at 
that time, and that the evaporation was only 
three pounds of water for each pound of 
coal, while now, with an automatic cut-off 
high pressure engine, with an evaporation of 
eight pounds of water for each pound of 
coal, not more than three to four pounds of 
coal per horse power per hour are required. 
On some marine engines, as’ low as 2! 
pounds of coal per horse power per hour 
have proved sufficient. While there should 
be an evaporation of twelve pounds of water 
to each pound of coal, which has been ac- 
complished in marine boilers, the common 
evaporation is not over six or seven pounds. 
The cause of this is, in many cases, the im- 
proper construction of boilers to give the 
best results. In other cases, the water to be 
employed is of such a character that the 
best constructed boilers cannot be used. Im- 
pure water is a great annoyance and constant 
source of loss to steam users, and one that is 
very general. There is scarcely any section 
of this country or Europe that is not affected 
by it. All waters contain more or less vege- 
table and earthy matters in suspension, and 
most of these have solid matter in solution, 
in greater or less proportion. All these solids 
are capable of being precipitated, by heating 
the water to a high temperature. That is 
what takes place in the boiler, and the pre- 
cipitated salts settle to the bottom, or rest 
on the sides of tke boiler, and then become 
hardened into scale. The thickness and 
solidity of this deposit vary according to 
locality, composition of water and manage- 
ment, from , to3 inches. Many estimates 
have been made as to the loss of heat caused 
by it, some estimating it as high as 20 per 
cent. for a lime scale of #,; in thickness, in- 
creasing in very rapid ratio for greater thick- 
ness. Another observer has demonstrated 
that each sixteenth made a difference of 15 
per cent. increase, so that 14"’ makes 60 per 
cent. loss. The minerals giving the most 
trouble are, sulphate of lime, carbonate of 
lime, oxide of iron, magnesia, alumina and 
silica. The most troublesome and danger- 
ous of these is the sulphate of lime, which 
results from the combination of oxide of 
calcium with sulphuric acid. This is precipi- 
tated by heat in the form of small crystals, 
or thin flakes, and in that form floats to the 
stillest place in the boiler and settles, form- 
ing a thin white scale, which admits of 
neither contraction nor expansion. When 
this scale has attained a thickness of y” in 
the tubes and sides of the boiler, it breaks 
off and gathers in bunches on edge (See Fig. 
1), sometimes covering several feet and some- 
times in the form of a cone. In either case, 
the boiler is liable to be burned, especially if 





fired with soft coal. Sulphate of lime is 
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much heavier than water, having a gravity 
of 2.16. The following table shows the 
amount held in solution at different tempera- 
tures from 217° Fahr., according to the ex- 
periments of M. Conste, in France: 


Percentage held 


Temperature. in Solution. 


217° 500 
219° ATT 
221° .432 
227 895 
232° 1355 
236 .310 
240° 267 
245 226 
250 183 
255° .140 
261° 097 
266° .060 
271° .023 | 
290° .000 


Another very troublesome mineral is car- 
bonate of lime, composed of carbonic acid, 
resulting from the decomposition of vege- 
table or animal matter with lime or oxide of 
calcium. This is also precipitated by heat 
in the form of very fine powder or crystals, 
and it is often found in combination with 
sulphate of lime. The two combined make 
a very hard, light gray scale, which also has 
a tendency to gather in bunches. The com- 
bination of these two minerals with mud 
makes a very hard, thick scale of a dark 
color (see fig. 2). This is mostly precipitated 
at 260° Fahr., and has a specific gravity of 
about 2.4 as compared with distilled water. 

Another of these minerals is oxide of 
magnesia, which is sometimes known as 
alkali, and is very similar in its action when 
heated to carbonate of lime, forming a thin, 
white powder. It is precipitated at a tem- 
perature of 212° Fahr., and has a specific 
gravity of 2.4. Oxide of iron, composed of 
brown iron mixed with clay, forms a reddish 
scale, and is very injurious to boilers, as it 
tends to start corrosion. It is also precipi- 
tated at 212° Fahr., and its specific gravity 
depends on the amount of earth, but is about 
five times that of water. 

Alumina is sometimes found, 
and forms a very hard, white scale. 

It is precipitated at 212° Fahr., 
and has a specific gravity of 2.56. 

Silica is also precipitated by heat 
at 212° Fahy., and has a specific 
gravity double that of water. 

Another very troublesome and 
dangerous agent in much of the 
water found in mining and iron 
regions, is sulphuric acid, which 
has a tendency to cause rapid cor- 


; 
of brass tubes for the exhaust steam, as shown 
in lower part of cut on page 3, is so arranged 
as to permit perfect freedom of contraction 
and expansion, and to cause a rapid and 
thorough circulation. The water being fed 
at the side of the heater, near the bottom, 
comes in contact with the tubes and is heated. 
The earthy matter is allowed to settle on the 
bottom, while the warm water rises. When 
the water has reached the top of the tubes, 
it obtains a temperature of from 208° to 212° 
Fahr., according to the point of cut-off and 
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| 
passed up through a filter composed of 


packed charcoal, held between cast iron 
plates well fastened together, leaving a de- 
posit of minerals in the lower portion of the 
filter. The water then passes out at the side 
of the dome into the steam space of the 
boiler. The dome is shaped to gather any 


scum that might arise at the highest point, 
from which it is pumped back to the bottom 
by the incoming jet of feed water—by the 
ejector connecting the circulating pipe with 
the bottom. 
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rosion. When the corrosion is c 





covered with scale, it will some- 
times eat very nearly through be- 
fore it is discovered, frequently 
destroying iron boiler tubes before 
they have been in use one year. 
This mineral is also precipitated 
by heat, and has a specific gravity 






























































of 1.844, and requires a tempera- 
ture of at least 260° Fahr. 
It has been discovered, by 
careful investigation, that 
Sea or salt water forms a 
scale composed mostly of 
carbonate of lime, and that 
salt alone will not forma 
scale if proper attention is 
given to blowing on the 
surface blow. Most scale 
formed in the boilers of 
ocean steamers is com- 
posed of lime and silica, 
with small traces of salt. 
The claim made for the 
feed water heater under re- 
view is, that the water is 
heated to the precipitating 
chemical 
separation. In accomplish- 
ing this result, exhaust steam, that would 
otherwise be wasted, is used up to 208° to 212°, 
when the temperature is increased to the pre- 
cipitating point by the use of alive steam coil. 
The water is then filtered, as a last step, by 
passing it through charcoal, or any other suit- 
able material, for the purpose of causing a 
complete mechanical separation. The system 


point, causing a 








Fig. 1. 


pressure of steam. This temperature is suffi 
cient to cause precipitation of most mineral 
deposits,except the sulphates and carbonates. 
When these are present in water, the coil 
shown in the central portion of the cut, 
through which live steam circulates, causes 
a rise of temperature almost equal to that 
found in the boiler, after Which the water is 
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The heater should be blown out, when in 
use, at least every three hours; when this is 
done, the action of the water is reversed. 
The live steam from the boiler is blown back, 
thoroughly cleansing the filter, at intervals 
of three to six hours, and blowing all the 
sediment from the bottom. This will keep 





3 





renewing the charcoal oftener than once in 
sixty to ninety days. This cleaning process 
is easily accomplished by removing the keys 
in the dome flange, lifting off the dome, and 
taking out the filter,when it can be repacked, 
or replaced with one held in readiness for 
the purpose, in which case not more than 
thirty minutes are required. When the dome 
and filter are off, a hose can be used to wash 
out the heater from the top, which is equally 
necessary. 

This heater is the invention of George 8. 
Strong, and is manufactured by the I. P. 
Morris Co., Port Richmond Iron Works, 
Philadelphia, with sales warehouses in the 
principal cities. 

a eee 
Exports of [ron and Steel. 





From a summary of the exports from the 
United States for 1879 in the Industrial 
Monthly we take the following: 

Iron valued at $370,143; car wheels, stoves 
and other castings,'$397,024; steam engines 
and machinery, $4,246,498; nails and spikes, 
$264,192; other manufactures of iron, 
$4,186,642; steel, edge tools, cutlery, etc., 
$1,440,506, comprised the manufactures of 
iron and steel that were exported in 1879— 
the aggregate value being $13,084,235, inclu- 
ding firearms. . . . (An addition of the 
omission of iron and steel manufactures sold 
to Canada, will increase the agregate export 
under this head to $14,819,527.) 

For the foregoing, Canada was our best 
customer, having purchased to the extent of 
$3,338,777 or more than one-fourth of the 
whole. Great Britain bought steam engines 
and machinery to the value of $787,720; 
Cuba and Porto Rico, $783,381; Australia, 
$530,722; Columbia, $289,328; Mexico, $288,- 
791; Germany, $283,194; Brazil, $202,609 ; 


| Peru, $189,750. 


Firearms, valued at $2,169,230, went 


chiefly to Turkey, that country purchasing 


| to the extent of $322,156; Mexico, $123,673; 





and Great Britain, of $91,153. 
a 

Tuick TRACING ParpeR.—Draw_ 
ing paper of any thickness may be 
made perfectly transparent by 
damping it with benzine. India 
ink and water colors can be used 
on this paper. The paper resumes 
its opacity as the benzine evapor- 
ates, so that any place that has 
not been duly traced requires to 
be redamped with the benzine for 
that purpose. A sponge should 
be used for the application. 
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The Old Colony Railroad Com- 
pany is introducing an improve- 
ment upon the headlights of its 
locomotives in the form of a pa- 
tent apparatus, by which the engi- 
neer of a locomotive can draw 
colored screens across the head- 
light, and thus signal 
‘‘danger” or ‘‘caution” 
to other engineers. Con- 
nected with the device is 
an arrangement for hold- 
ing figures denoting the 
number of the train.$ 





—-_- -— 
Notice has been given 
that application will be 
made to the court of Ches- 
ter county, Penn., for the 
charter of a college to be 
located at Bryn Mawr, the 
object of which is to estab- 
lish, under the law of Penn- 
sylvania, a college or in- 
stitution of learning for the 
advanced education of fe- 
males, and in furtherance 
of this end to be enabled to receive, hold and 
manage residuary estate, real and personal, 
devised and bequeathed for that purpose by 


the late Jos. W. Taylor, of Woodland, Bur 
lington county, New Jersey, together with 
such other estate, real and personal, as may 
hereafter be acquired. It is the intention to 
make this college, if possible, the rival of 


the filter clean, and prevent the necessity of Vassar. 
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Foundry Matters.—Mixing and Testing 
Metals. 





BY FRANK C, SMITH. 





Follow boards are such boards as serve to 
facilitate the formation of the ‘“‘ part” by 
having their faces formed to follow the part- 
ing line of the pattern. When the ‘ part” 
isa plain surface, the follow board is an 
ordinary flat smooth board. When, however, 
this is not the case, but the ‘‘part’’ alternate- 
ly raises and approaches the flat plane of the 
board and presents an irregular surface, it 
becomes a difficult and expensive matter to 
make them. They are ordinarily made by 
gouging out and building on, till the parting 
line is formed. 

A much better, easier, and cheaper way is 
the following, which the writer introduced 
into a shop he had charge of a few years 
since: The side of the pattern which is to be 
‘follow boarded” is well oiled and placed 
in position on a smooth flat board. Nails 
are then driven, about an inch apart and 
nearly as high as the parting line, over the 
entire surface to be raised. The height that 
these nails project from the flat surface of 
the board is regulated by the height of the 
“part.” Equal amounts of plaster of Paris 
and marble dust are mixed together with 
water. The consistency of this mixture is as 
stiff as can be worked. When properly 
mixed, it is packed on the board, between 
and over the nails, which serve to anchor it; 
tie it to the board and close up to the pattern. 
The surface of the plaster of Paris and marble 
dust:is then shaped by hand and a putty 
knife, both of which should be kept wet 
with water to prevent the mixture sticking. 
When ‘‘set” (the pattern should be left in 
its position in the mixture till this has taken 
place), the edges may be trued up with a file 
and the surface sand-papered and varnished. 
This forms a follow board which will never 
wear out. The marble dust addition to the 
plaster of Paris results in forming a sub- 
stance nearly as hard as wax, as any one can 
easily ascertain by trying. A better follow 
board can be made by this plan by any one, 
in one-tenth of the time, and for one-tenth 
the cost that a first-class pattern maker would 
require to gouge one out of wood. The 
cheapness and speed with which one can be 
made and its durability are not the only 
good features of the plan, as the joint be- 
tween the board and pattern can be made so 
exact that no alteration (as is so commen 
with the gouged board) is necessary to the 
“part” after rolling over. 

An old acquaintance of mine, who, by the 
way, is one of those self-educated, hard 
headed men, who arrive at results by a 
kind of practical instinct, and who has made 
his fortune in car wheels, conceived the idea 
of strengthening cast iron by the addition of 
steel. He had heard of an Eastern foundry 
that charged two-foot lengths of Bessemer 
steel rails with the wheel iron, and came to 
the conclusion that an immense quantity of 
the rails charged was burnt up by coming 
into contact with the blast. He visited a 
concern manufacturing screws from steel, 
and bought up a lot of the chips for almost 
nothing, and began experimenting by adding 
certain percentages of the weight of a ladle 
of iron after it was drawn, of the steel chips, 
which were kept under the surface of the 
iron, and did not burn up as no air came 
into contact with them. 

He soon had the matter down to a fine 
point, and a test piece cast from a ladle, be- 
fore the addition of the steel, gave a tensile 
strength in a Riehle Bros. testing machine of 
22,000 Ibs. per square inch, and the piece 
cast from the same ladle, with the addition 
of the steel, broke at 32,000 lbs. per square 
inch. He hasa patent, I think, on the im- 
provement of mixing it in the ladle, and thus 
saving the loss by charging it into the cupola. 
I made several experiments with it and found 
an immense gain in strength. Also with 
wrought iron chips—which, I believe, are 
not covered by the patent. 

Foundrymen will do well when they have 
a piece to make which requires extra strength 
to add from 38¢ to 5¢ of wrought iron chips. 





From 38% to 54 of chips does not change the 


degree of softness of the iron. I have seen | 
it stated somewhere that the strength and de- | 
gree of hardness of cast iron cannot be judged | 
from the fracture in the pig. That they can | 
be, and toa very close approximation too, is a 
fact well known to every foundryman. As/| 
a general thing a dark colored, open grained | 
iron is both soft and strong. A light colored | 
iron of open grain lacks strength, but is soft | 
and will carry lots of strong scrap. Hard 
iron is invariably light colored, close grained, | 
and generally brittle. In fact, a dark color | 
indicates strength and an open grain softness 
and fluidity and vice versa. . 

The strength may be tested in a rough way 
by treating with a sledge hammer; the 
softness by filing and chipping, and also by 
riveting over a fractured corner or edge. 

After seeing my friends’ Riehle & Bro’s 
testing machine, I designed for my own use, 
in comparing different irons, the home made 
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of a square inch, and would have a strength | 


therefore of 784 lbs. The lever A, Fig. 1, 
may be 20 or 25 to 1, that is, the length 4,d, 
is 20 or 25 times J,c. After breaking a piece 
note the number of pounds on the spring 
scale (which should be marked up to a hund 
red at least) and multiply by the leverage 
(20 or 25 tol, or as the case may be). If the 
lever is 20 to 1 multiply the number of 
pounds indicated on the scale by 20, which 
will equal the strain in pounds brought to 
bear on the test piece. The area of the bit 
piece being .049 or ;4%5 we may divide the 
breaking strain of the piece, whatever it is, 
by 49 and multiply the quotient by 1,000 
and we will have the strength of a square 
inch. Thus, take the strength of the piece one 
quarter inch diameter, if the strength of the 
square inch is 16,000. As stated before, it 
would be 784 lbs., which divided by 49=16, 
and 16 x 1,000=16,000. 
































affair shown in Fig. 1. G, is a strong vise, 
and H, the bench. Fig. 2 shows the test 
piece, which is an inch square, long enough 
to go in the vise as shown. It has a projec- 





The grooves 0,0, in Fig, 3 are to insure the 
piece #' coming into the right place each time, 
and should therefore be carefully laid out. 
By gripping the piece upright in the vise and 


| slipping the lever on to the square part and 








Fig 2. 





pulling horizontally, the torsional strength 
can be found. The length of the part J, Fig. 
2, may be about }’” or 1 inch. 

The corners should be rounded as shown. 
Wrought iron may be tested similarly, 


|requiring, however, either more leverage or 


tion @a, two on a side to bring the line of 
strain central. The portion J, is turned down 
to a diameter of 14 of an inch, by standard 
gauge. It is gripped in the vise as shown. 
The forked lever Fig. 3 is shown at A, in 
Fig. 1, placed over the piece a. The prop 
F, has a reduced end to fit into a small groove 
bb, Fig. 3. This is then placed, butting 
against the vise as shown, and a spring scale 
B, hooked to the other end. The side of the 
face of the scale on which the pointer stands 
is slightly blacked over a candle, the pointer 
being bent down to trace a line in the soot, 
and thus made to register. The whole being 
adjusted, a cross piece c¢, is placed through 
the ring in the scale, and grasped by the 
hands. A steady pull does the business. 

Instead of applying the strain with the 
hands, one end of a stout cord may be at- 
tached to the ring, and the other end toa 
post, or other convenient place. By placing 
a stick between the parts of the cord and 
twisting it, a more steady strain may be pro- 
duced than with the hands alone. 

The average strength of cast iron is 16,000 
Ibs. per square inch. The area of a round 
piece, 1 quarter of an inch in diameter, is .049 


a reduced section at J. 
—_——_++—_—_ 


A scientific farmer has ny 
discovered that one pound 
of dynamite is sufficient 
not only to blow up a 
stump, but a fair-sized 
smoke-house along with it. 


—— ~abde 


The Pennsylvania Rail- 
road Company is introduc- 
ing on its trains a system 
of electric bells for stop- 
ping and starting. A small 
cord runs the entire length 
of the car the slightest 
touch of which will ring 
the bell at the engine. 
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Fig 3. 


A Pittsburg man claims 
to have invented an iron 
puddling process that will 
boil iron at a cost of $1.25 per ton, and 
make a quality of iron 20 per cent. better 
than any now manufactured, 
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| he Iron and Steel Works of the 
| United States. 
| pcr ee 


A valuable directory of the iron and steel 
| works of the United States has just been 
| issued by Mr. James M. Swank, Secretary of 
| the American Iron and Steel Association. It 
gives information of every blast furnace, roll- 


|ing mill, steelworks, forge and bloomery in 
the country. He says in the preface: 

‘*Our steel industry is now the second in 
the world in productive capacity, and in a 
year it will pass that of Great Britain and 
take the first rank. The increase within the 
last year in the capacity of our Bessemer and 
open-hearth works, either completed or pro- 
jected, is equal to an addition of 50 per cent. 
to the capacity which existed in 1878. The 
improvement in our blast-furnace practice is 
simply marvelous, and to the confidence 
which has been inspired in the improved 
practice which has been so generally adopted 
must be attributed the enormous annual ca- 
pacity that is claimed for 697 completed fur- 
naces, namely,6,500,000 net tons, or 5,800,000 
gross tons, of pig iron. It is well to re- 
member, however, that, in the nature of 
things, all of these furnaces can never be in 
operation at the same time, and that the large 
capacity that is claimed for our rolling mills 
and steel works is not capable of realization 
in actual practice, for obvious reasons.” 


The following summary is given of the 
number and capacity of the iron and steel 
works of the country. 


Number of completed blast fur- 

naces on March 1, 1880 ........ 697 
Number of blast furnaces building 

on March 1, 1880—23 bituminous, 


12 anthracite, 9 charcoal; total.. 44 
Annual capacity of completed fur- 

naces, in pig iron, net tons...... 6,500,000 
Annual capacity of the 203 bitu- 

minous furnaces, net tons... .... 2,825,000 
Annual capacity of the 228 anthra- 

cite furnaces, net tons.......... 2,600,000 
Annual capacity of the 266 charcoal 

furnaces, net tons.,..........5-+ 1,075,000 
Number of completed rolling mills 

and steel works on March 1, 1880 882 
Number of rolling mills and steel 

works building March 1........ 10 


Number of single puddling furnaces 
(a double furnace counting as two 


single ONES) ....62.226000 Bisete 4,467 
Number of heating furnaces....... 2,419 
Number of trains of rolls........ + 1,397 
Annual capacity of rolling mills in 

finished iron, net tons... ...... 4,000,000 
Annual capacity of rail mills in . 

heavy rails, net tons.........-- : 2,150,000 
Number of rolling mills having nail ” 

WAGUONIOR: ccseie's Cv aicecis cles v0.50 90 73 
Number of nail machines........- 4,152 
Number of completed Bessemer 

steel works on March 1, 1880.. . 11 
Number of Bessemer steel works , 

building on March 1, 1880.... . 2 
Number of Bessemer converters— ; 

22 completed, 10 building. ...... 32 


Annual capacity in ingots, net tons 
—completed converters, 1,250,000; i 
new converters, 500,000; total. . 1,750,000 
Number of completed open-hearth 


steel works on March 1......--- 22 
Number of open-hearth steel works 

building on March1..........-- 3 
Number of open-hearth furnaces— 

33 completed; 6 building........ 39 
Annual capacity in ingots, net tons 

--completed furnaces, 225,000; - 

new furnaces, 50,000; total..... 275,000 
Number of completed crucible cast- 

steel works on March 1.......-- 35 
Number of crucible cast steel works 

building on March 1.........--. 3 
Number of steel-melting pots in the 

completed works.........-++++ 3,080 
Annual capacity in ingots, net tons 90,000 
Number of miscellaneous steel 

works on March 1, 1880........ 9 
Number of steel manipulating 

works on March 1, 1880......... 31 


Number of completed forges (one 
building) on March 1, 1880, (make 
wrought iron from ore)......--- ald 

Annual capacity in blooms and 


billets, net tons......csececeees 85,000 
Number of completed bloomeries 
(one building) on March 1, 1880, 
(make blooms from pig iron).... 59 
Annual capacity in blooms, nettons —_ 80,000 
Se 








It is said that there is but one establish- 
ment in this country for the manufacture 
of spectacles by machinery, and that is loca- 
ted at Reading, Pa. The glasses are not 
only ground by ingenious machinery run by 
steam-power, but the frames and all the pro- 
cesses needed to complete the spectacles 
are wrought by mechanism. 





oe 
All matters of difference between employ- 
ers and employed at the Glassboro, N. J., 
glass works have been adjusted. The latter 





will hereafter be paid in cash. 


ee 
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Practical Draughting—First Practice— | 


Sketching—How and What to Sketch. 
BY T. P. PEMBERTON. 


It is presumed that by attention to the in- 
structions already given the student has 


speak, and then looked at, must be indicated 


| by a number of equidistant parallel lines 
| drawn at an angle of 45°. 


{stood by future illustrations. 


made himself acquainted with the names 


and usage of drawing instruments, and that 
now he is desirous of beginning to draw. 
The first exercises and practice should consist 
in learning to sketch and trace. First learn 
how to sketch. Furnished with a strongly 
bound manuscript book, having lines ruled 


like letter-paper, or having blue lines ruled | 


both ways, parallel with the top and side 


edges, thus presenting a number of squares 


3/77 


about 8” or 4” in size; a lead pencil of 
medium hardness, or a stylograhic or com- 
mon pen, a pair of outside and inside cal- 
ipers, a steel square, a four-jointed two feet 


rule, and a wooden measuring stick of suit- | 


able length—the young draughtsman is pre- 
pared to sketch any and everything that has 
length, breadth and thickness in the con- 
structive arts. Look about, and there are 


| 
| 


an infinite number of objects for studies—fur- | 


niture, hardware, stoves, carriages, locomo- 
tives, boats, machinery, buildings, &c. &c. 


These can all be outlined in the sketch-book | 


by pen or pencil. 


ant but simple instructions: Learn to 


Here are some import- | 


sketch intelligibly so that other parties who | 
even don’t understand drawing can com- | 


prehend your’ sketches—don’t forget to 
understand them yourself. 


Remember the/| of the speed.” 


These instructions will be clearly under- 
Let your 
sketch-book be your constant companion. 
There is a broken paddle or propeller shaft 
on the wharf or at the dock; go and sketch | 
itand measure it; length and diameter of 
journals, from center to center of journals, 
&c. Sketch the fracture just as it looks. 
Sketch the whole in such a way that you 
can make a drawing by which a new similar 
shaft could be made at a forge five hundred 
miles away—a drawing to a scale that re- 
quires no questions, but tells its own story 
intelligibly and comprehensively. If the 
object you are sketching is above you, like, 
say shafting, or below you as the base of a 
column, the parts must be sketched just as 
they would appear if on a level with your 
eyes. 

The accompanying engraving represents a 
crank shaft, drawn and figured, ready for 
the workshop, the dimensions being finished 
in size. 


Pe 
Advantages of High Speed Engines, 





BY CHARLES T. PORTER. 


No. 12. 

There was a slip in> the last article where 
it reads: ‘‘ and so the fly wheel required for 
an engine of given power varies as the cube 
According to that, if an 


simple fact, that edges of plane surfaces are | engine only ran fast enough it would require 


lines, and that when you put down a line it 


a pretty heavy fly wheel. What I intended 
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be told that perfect gearing will run in per- 
fect silence, but such is the fact. All who 
are acquainted with first-class cut gearing 
know that errors in the form or pitch of teeth 
are reduced to so small an amount that this 
condition is often very closely approached. 
I have seen iron gearing running very swiftly 
without an audible sound; and in the pro- 
gress in excellence now so rapidly being 
made in mechanical construction, no doubt 
uncut cast gears will before long be _ pro- 
duced, the running of which will be seen 
and not heard. 

As for wooden-teeth wheels, they will pass 
away with the defects to hide which they 
have been tolerated. 

When power has to be taken from a steam 
engine by means of gearing, it is obvious 
that the more swiftly the engine shaft re- 
volves the better. The revolutions per 
minute required to be imparted to the second 
motion-shaft being fixed, the greater the 
number made by the engine-shaft, the smaller 
the driving-wheel becomes, and the larger 
the driven wheel may be made, and so the 
farther from the axis of the driven shaft the 
power may be applied. 

But the introduction of engines capable 
of any speed at all will doubtless abolish 
the use of gearing in this connection at 
once and forever. Take for illustration 
the famous Centennial engine. In this, 
a gear 30 feet in diameter, making 36 revo- 
lutions per minute, gave motion, through 
a driven wheel 10 feet in diameter, to a 
shaft making 108 revolutions per minute, 
which in turn, by bevel gears, gave motion 
to the shafts, from which, by belting, the 


5 


one, and is, that the water tube must be closed 
at the ends, and the jire tube must be open at 
the ends. Now the closing device of the 
water tube must be so constructed that it 
can be readily removed at all times, for the 
purpose of cleaning and scaling the inside of 
the tubes, and each joint formed by these 
covers, or caps, must be water and steam 
tight, which, with the expansion and con- 
traction of these numerous parts, together 
with the heat chemically considered, is, to 
say the least, a very difficult matter. A per- 
son only wants the knowledge of the cause 
of the scales falling from the bar on the 
smith’s anvil to understand where the chemi- 
cal action comes in. 

On the other hand, a fire tube is expanded 
or stretched into the tube head or sheet, be- 
sides the tube’s expansion over and above 
the hole in tube head, tends to set the two 
together (the tube and sheet) making a joint 
that is never required to be disturbed, and 
so tight that it is impossible for the chemi- 
cal action of the fire to reach it until after 
many years constant use, and if this occurs 
there are simple cures. If in fair condition 
the expander is a ready remedy, if in bad 
condition the tube is easily removed, and a 
new one inserted. 

Some of the water-tube boilers (I am now 
speaking of those without outside shells) 
have their tubes expanded into cases or con- 
nections at the ends, the Babcock & Wil- 
cox patent, for instance, and this, by the 
way, is one of the very best sectional boilers 
in use. But even with this type there must 
be caps covering openings opposite the tube 
ends, in order to provide for the cleaning of 





represents the edge or outside of something. 
Pay especial attention then to outlines. 
Don’t endeavor to be artistic before you are 
mechanical. At present you have little todo 
with shading, shadows, tinting and effects. 
Sketching is not as easy as you may imagine. 
Some persons have a talent for sketching 
quickly and in proportion. Learn to be 
accurate before you are quick or rapid; if 
you can get to be both, so much more in 
your favor. About the worse thing is to be 
slow and inaccurate. What shall you begin 
to sketch? Sit down in front of the fire- 
place in your parlor or bedroom, and sketch 
the mantel piece, or sketch a window, a 
drawer, oratable. You will find that hori- 
zontal and vertical lines and a few curves 
will represent these. Then when you have 
lined them take your rule and calipers and 
measure heights, lengths, breadths and 
diameters. Write these dimensions in neat, 
plain figures, 

Another note is necessary just here: You 
have, at present, nothing to do with per- 
spective. Workmen and any other parties 
van frequently get a good general idea of a 
building or machine from a drawing in per- 
spective, but men cannot measure or work 
from perspective drawings. Therefore, in 
sketching draw just as the object looks 
when directly opposite, squarely before you. 
You are not supposed to look sideways, or at 
any convenient angle, but in the direction 
of straight horizontal and vertical lines from 
the eye. Hence we get names of views 
technically and familiarly known as front 
elevation, side elevation, end elevation, back 
elevation, plan, general plan. If lines are 
to appear on the sketch to indicate parts 
hidden, or parts which are not seen, when 
looking as already explained they must be 
dotted, and sections—parts cut open, so to 


ILLUSTRATION SHOWING How TO SKETCH AND Draw A CRANK SHAFT. 


to say was, ‘‘on the contrary, quite the re- 
verse,” the conclusion from the argument 
being, that the weight of rim required in a 
fly wheel of given diameter, to control 
equally well engines of given power, varies 
taversely as the cube of the speed. 

We come now to consider the advantages 
of high speed with respect to the transmission 
of power. The power exerted by a steam 
engine may be taken off in three ways: 
either directly, by coupling to one or both 
ends of the engine shaft, or by means of 
gearing or of belting. For each and all of 
these the slow-moving, stationary engine is 
adapted as badly as could well be contrived. 

The first-named method, whenever it can 
be employed, is incomparably the best ; it 
rids us at once of heavy belting and gearing, 
to which we have reconciled ourselves with 
the best grace we could do, because hitherto 
no way of deliverance has appeared; and it 
transmits the motion of the engine without 
slip or jar or noise. But obviously the 
situations in which power can be taken in 
this manner from slowly-revolving engine- 
shafts are rare, and will become more fre- 
quent the more rapidly engines can be run. 
When it shall be established that it is prac- 
ticable to drive directly lines of shafting, 
making from 100 to 500 revolutions per 
minute, the advantages of this system are 
such that it will come into common use. 
Shafting will be arranged, and buildings will 
be designed, with express reference to this 
mode of driving, and it will be employed 
wherever it can be done. Decisive illus- 
trations of the feasibility and the advantages 
of this system in a variety of applications 
are to be looked for in the very near future. 

Gearing is out of favor in this country, 
chiefly on account of its imperfect construc 
tion, It will astonish some millwrights to 


power was finally taken. The substitution 
of an engine one-third as large, making only 
the moderate number of 108 revolutions per 
minute, would enable all this ponderous and 
imposing mass of machinery to be got rid of 
together, which it quickly would be, as being 
worse than useless. 
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Boiler Proportion and Construction — 
Water Tube Boilers. 


BY WM. H. HOFFMAN. 

In the article preceding this, on same sub 
ject, reference was made to the Dickerson 
boiler, as being the first water-tube boiler 
put in a practical form. 

I am aware that the Stevens, the Moore, 
the Alban, the Perkins, and the Harrison 
boilers, all of which circulated the water, 
either in tubes or cells, were invented and 
constructed before the Dickerson boiler. 
Among these, the Harrison is still in use, 
though not as extensively used as it was 
some tenor twelve years ago. This boiler is 
constructed wholly of cast iron, except the 
bolts for holding the sections together. These 
sections consist of a number of 
spheres about 8” in diameter outside, and 
about 8” thick. 
are necks about 3” in diameter, which form 
the connections for making up the whole 
nest of sections into one common boiler, or 
generator. The joints are carefully made, 
but, of course, they are all exposed to the 
fire. I think none of these boilers have less 
than fifty joints in the flame, and many of 
them more than four times that number. 

Persons bave asked me why a water tube 


cast iron 


On each section of spheres 


boiler cannot be made as tight and durable 
The answer is asimple 


as a fire tube boiler. 


the tubes, and these caps and their joints are 
all in the fire. 

The Pond & Bradford water-tube boiler 
also has its tubes expanded into holes bored 
in the ends of casings or connections, these 
being in the form of spheres. The tubes are 
upright, and the water circulation is, of 
course, very rapid; but, of course, there are 


is 


outside joints and caps for cleaning which 
are necessarily exposed to the very hottest 
portion of the furnace; yet I have reason to 
believe that better about 
cleaning than most of the sectional boilers. 
of the 
scale in the bottom spheres or connections, 
and these are very readily cleaned. 

The Howard boiler is made up of large 


wee 


some ‘ 


these boilers are 


These upright tubes deposit most 


tubes—some 6” 


wrought - iron ; 
and some as large as 8” in diameter. The 
inventor of this boiler proved that 6" 
tube would last nearly twice as long under 
heavy firing as 414’ tube, the water 
being inside the tube in both cases. The circu- 


a 
a 


lation was better, and there was little or no 
priming when the large tubes were under 
trial; the steam room was the same in both 
instances, as the heating surface was the 
same. The joints of boilers were 
turned and ground steam-tight, but they are 
in the fire, and require frequent and extensive 


these 


repairs. 

Therefore, in mentioning the Dickerson 
boiler as being the first 1n practical form, I 
suppose it is in order now to state my rea- 
sons, Which are as follows: 

1st. The tubes were expanded the same as 
afire tube. 2d. One bonnet at each end of 
the nest of tubes answered as cleaning holes 
for all tubes and tube heads. 3d. These 
bonnets were entirely removed from the fire; 
the joints were made by rubber grommets. 

The sides of the fire-box and a portion of 
the crown sheet could not be easily cleaned; 
but these boilers were as long-lived as most 
of the sectional boilers. 








New Counting Register. 

The illustrations shown herewith repre- 
sent a new counting register which is now 
being introduced into this country by 
Schaffer & Budenberg of Germany, through 
their agent, W. Heuermann, 40 John'St., New 
York. This register possesses some new and 
valuable features, which we will describe. 

Fig. 1 represents the register with the face 
or cover of the case removed in order to 
show the working plate and internal con- 
struction. Fig. 2 shows a transverse vertical 
section of Fig. 1, through the center of the 
vase. Fig. 4 represents one of the drums 
detached from the counter to better illustrate 
its construction. This invention consists of 
the combination in an engine register of a 
series of drums, six in number, which re- 
volve loosely on a common stationary arbor, 
which rests in standards at the ends which 
rise from the bottom of the case and each of 
which bears upon its periphery the figures 
from 0 to 9. Upon the hub of the unit drum 
(which is the first one at the right in the 
illustration) is firmly attached an escapement 
wheel, shown at ¢, in Fig. 2. A step-by-step 
motion is communicated to this wheel by the 
action of the two pallets d d, which are 
secured to an anchor lever @. This lever has 
its fulcrum on a pivot ¢, which is secured in 
a standard f, attached to the case. In the 
loose end of this lever is an oval shaped 
opening g, which embraces an eccentric 
wrist-pin 4, secured in the inner end of the 
shaft J. Whenever the shaft J, receives a 
continuous revolving, or an oscillating mo- 
tion, of sufficient throw in either direction, 
the pallets dd, of the anchor lever are 
caused to act alternately on the escapement 
wheel, causing the same, together with the 
unit drum, to turn one step for each com- 
plete revolution or oscillation of the shaft J. 
By this means, the figures from 0 to 9 are 
made to appear successively beneath an open- 
ing in the face or cover. After the unit drum 
has been propelled nine steps, and during the 
time that it completes its tenth step, the 
next or ‘‘ten” drum is also propelled one step 
by the following mechanism: On the edge of 
the unit drum isa slightly depressed rim, 
from which project two teeth or pins, while 
from the edge of the ‘‘ten”-drum, facing 
the unit drum, project twenty teeth. These 
teeth engage with a small spur wheel, which 
is mounted loosely on an arbor, the latter 
being supported by a standard at each end. 
This spur whee! in Fig. 4 has eight teeth, 
and is shown in gear with one of the drums 
B. On its face is secured another spur wheel, 
n, having four teeth, one of which bears 
upon the depressed rim of the unit-wheel re- 
ferred to, but during the time the unit-wheel 
completes its tenth stop the two teeth re- 
ferred to upon the unit-wheel engage with 
the spur-wheel p, and impart to the same 
one-quarter of a revolution, carrying with it 
the spur-wheel m, which imparts to the 
‘‘ten’’-drum one-tenth of a revolution, so 
that the figure 10 appears beneath the open- 
ings in the cover of the case. The ‘‘ten’”’- 
drum is constructed like the unit-drum, and 
motion is transmitted from it to the ‘‘ hund- 
red” drum by a similar mechanism, and so 
on from the ‘‘ hundred ”-drum to the ‘‘ thou- 
sand’”’ drum, and so on to the sixth. 

The hubs of the adjoining drums are of 
such a length that they do not permit the 
edges of said drums, or the teeth, to come in 
contact with each other, and when the sev- 
eral drums are held together, as shown in 
Fig. 1, only the unit-drum can be turned by 
hand, while the others remain locked. 

By raising the latch shown, between the 
standard and the hub of the end drum, a 
suitable space is allowed for the drums to 
slide free upon their arbor. They may be 
returned to zero in a few moments. The 
reader will observe that this register is con- 
structed without springs, or any other com- 
plicated parts that would be liable to de- 
rangement. The pallets d d, are made of 
steel, and hardened. 

This register is ‘so constructed that when 
the highest number appears all figures stand- 
ing at nine, the next stroke or revolution 
converts every figure to zero, and the counter 





starts afresh. The figures are all large size, 
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and may be plainly read at any time. The 
work is done in the best possible manner, 
which is a leading characteristic of the manu- 
facturers of these registers. 


-_ — 


Henceforward let Pennsylvania justice 
take rank with that of New Jersey. Wealthy 
men have actually been sentenced to the 
penitentiary for bribery of legislators. Hon- 
est men are beginning to take courage, and 
even to hope that some portion of their fa 





vorite characteristic may illumine the cloudy 
and crooked paths of national politics. —Bos- 
ton Commercial Bulletin. 


The ink was hardly dry on the above con- 
gratulatory paragraph before the ‘ wealthy 
men” under sentence had been pardoned out 
of the penitentiary with many apologies. 
The political millenium has not yet arrived. 
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A new military projectile has been in- 
vented by M. Lamarre, of Paris, and experi- 
ments are now made with it at 
Grenoble. The invention consists of fire- 
balls to be projected by the guns of a fort, 
which while exploding would throw a light 
upon the enemy’s position at night. The 
object is to prevent intrenching, or the rais- 
ing of earthworks, and the projectile is pro- 
vided with a grenade, which explodes within 
a certain time, so as to keep the enemy off, 
and hinder him from extinguishing the light. 


being 


Qualifications of a Plumber. 


In the course of a recent address on “‘ The 
duty of honest work,” before the New York 
Journeymen Plumbers’ Society, Mr. Charles 
F. Wingate, editor of the Sanitary Engineer, 
outlined the necessary qualifications of a 
plumber as follows: 

That knowledge is power is a well-worn 
saying. The man who enters into life in our 
day without knowledge is like a soldier ven- 
turing upon a modern battle-field with the 
weapons of an aborigine. It will not do to 
oppose the needle-gun and Spencer rifle with 
the sling and bow and arrow, or the boom- 
erang and spear. He who is best equipped 
for the contest will surely win. Napoleon 
said, Providence is on the side of the stron- 
gest artillery. Carlyle says the object of edu 
cation is to teach one how to handle tools. 
What, then, are the tools required by the 
helpers? His hands need first to be trained 
for use, but his head is his best tool. In 


other words, unlike most mechanics, the 
plumber has more need for a trained mind 
than for a trained hand. The watchmaker 
requires ten years’ service to master the 
mechanical part of his calling; to be a dia- 
mond cutter requires a still longer prepara- 
tory service; but the plumber has few tools, 
and they are but simple ones. A boy can 
learn to wipe a joint with a few months’ 
practice, and this acquirement is popularly 
taken as the main essential. This, however, 
is but the first letter of a plumber’s alphabet. 
To really deserve to be called a sanitary 




















he needs 


engineer, 
mental training in a number of branches. 
In the first place, he should understand 
enough of mathematics to make exact esti- 
mates, such as are demanded in the planning 


sareful and thorough 


and construction of a house. The rule-of- 
thumb will not serve where bids have to be 
made on large works, such as hospitals and 
other public buildings, and the more exact a 
man can be in these matters the better 
for himself and his employer. Of 
course neither the journeyman nor the 
helper will be called upon for such cal- 
culations, but the rudiments of the 
knowledge required, to do such work 
should be acquired in youth. Sec- 
ondly, the plumber should understand 
something about’ metallurgy. He 
should learn the nature of all the ma- 
terials used in his work, as, for ex- 
ample, the nature of lead, its ductility, 
how it is affected by gases, its liability 
to corrosion by various waters, the ef- 
fect of temperature upon it, etc., etc. 
The same with iron, brass, zinc, tin, 
and the other metals. Chemistry 
comes next, and is involved in the 
former subject; but it also embraces 
the nature and action of gases, the 
relation of heat and the principles of 
ventilation. Next comes hydrostatics, 
which includes the principles which 
regulate the movement of water, the 
action of pumps and of steam for heat- 
ing purposes. Lastly, the plumber will 
need to know something of engineer- 
ing, so far as is necessary to understand 
methods of drainage and water supply. 





The steam engines entered for competi- 
tion at the Millers’ International Exhibition, 
at Cincinnati, are as follows: Harris-Corliss 
engine, Buckeye engine, Reynolds-Corliss 


engine, Brown engine, Wheelock engine, 
Stearns Manufacturing Co.'s engine. The 


engine trials will be one of the most attract- 
ive features of the Exhibition. 





Fig. 4, 


News comes from Melbourne that the ap- 
plication made to the Government of Victo- 
ria, by certain American agricultural imple- 
ment makers, for such a revision of the colo- 
nial tariff as will enable them to send their 
goods to the Victoria markets at a reasonable 
profit, is receiving careful consideration by 
the Government, and that the probability is 
that the desired modification will be con- 
ceded. 
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Percentage of Saving of Fuel in Steam 
Boilers by Heating Feed Water. 





We take the following table, showing com- 
parison with the results derived from cold 
water feed, from a recent publication by 
Babcock & Wilcox, Engineers, of this city. 
(Steam at 60 Ibs.) 
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Letters from Practical Men. 


BEARINGS FOR MACHINERY. 
Editor American Machinist : 

I see that Chordal did not forget to give 
us a continuation on the journal and bearing 
subject, but I ‘‘ guess” he forgot to give us 
the sizes of bearings, though he left the sub- 
ject in very good shape for ‘‘ us fellows” to 
think about. He asked the question why 
the small crank-pin and box did so much 
better under its immense load than some very 
much larger bearings under a smaller load; 
and just then I recalled a little bit of ex- 
perience I have had which brought up an 
interesting conversation between Whit and 
myself, and thought I would answer his 
question; but I perused Chordal’s letter a 
little further and he answered it himself, and 
so spoiled my fun. But I will tell you about 
my experience in a case similar to the crank- 
pin. 

We wished to make a hollow spindle en- 
gine lathe some years ago, and Whit ex- 
pressed his fears that the large collars for 
the thrust would create too much friction. 
I said, ‘‘ Did we not do the same thing on 
our upright drill, screw machines, etc. ?” 
Finally he gave it up, and we made them. 
All went nicely while we used hardened 
steel collars, but Whit discovered some new 
material (vulcanized fiber) which he expected 
would beat everything. We applied it to 
drills, etc. It did do very well, so the ques- 
tion arose why should we not use it for en- 
gine lathes? Well, it was so used. The 
result was that the whole bearing was kept 
very hot when the lathe was used constantly. 
Whit called me around for consultation. 
Said I, ‘‘The collars are too large, and I 
don’t wonder at it now.” ‘‘ Well,” said he, 
‘‘where is your argument? You said it 
would answer on the engine lathes. Does it 
not on the drill, etc.?” ‘ Well, I did say so, 
but the reason for the heating, Whit, is that 
your pressure on an engine lathe is for a 
much longer time, and there is no let up on 
it as there is in drilling and in operations on 
screw machines, whereby the pressure is re- 
lieved and the oil gets a chance to work in 


perhaps half a dozen times a minute.” Whit 
looked sad, and went away thinking. It is 


the same with the crank pin. If there was 
not this alternate shifting of the pressure, 
nothing on earth could keep it from getting 
red hot in ten minutes. 
Respectfully yours, 
F. A, Pratt. 
Hartford, Conn., April 29th, 1880, 
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THE SLIPPING OF BELTS. 
Editor American Machinist : 

Let us imagine a pair of pulleys with truly 
cylindrical surfaces, properly set on perfectly 
parallel lines of shafting; then a belt placed 
on them would run true, of course. Now 
let us raise one end of one of the shafts a 
little, when, according to my experience, the 
belt will run off on the lower side of the 
pulley. Why? By raising the end of the shaft 
we have complicated matters. Now, the direc- 
tion of motion of belt along the arc of con- 
tact as it comes on to the pulley does not 
coincide with the direction of motion of the 
surface of pulley, and unless some new ele- 
ment comes into play changing the direction 
of belt there must be slipping. Now will that 
belt slip up hill or down hill? If you place 
some sand on a smooth surface you may in- 
cline the surface to quite an angle without 
spilling the sand, but agitate the surface a 
little and the sand slides down and is spilt. 
Try the same experiment with a piece of 
leather instead of sand and note a like result. 
Tip the pulley and it will spill the belt the 
same way. If the pulley is curved or tapered 
(convex) the effect of this tends to counteract 
the slipping, if the pulley is not set exactly 
plumb, for it changes the direction of the 
belt; so will coincide with the motion of 
pulley. For a comprehensive and simple 
explanation of this see article on Belting, 
Rankine’s Machinery and Millwork. So ac- 
cording to my experience and theory, friend 
O’Connell is right, but so are the schoolmen 
too if they mean by the highest part, the part of 
greatest diameter. Hoping that further in- 
vestigation will prove theory in harmony 
with practice. I remain 

Yours respectfully 
FRED. H. LANE. 
Warren, Maine, April 22, 1880. 


GEARING DIRECTLY TO CRANK SHAFT. 
Editor American Machinist: 

Your correspondent, Mr. Alonzo G.Collins, 
will please pardon my delay in answering 
his query how we ‘‘would connect machinery, 
if not directly to crank shaft.” First, be- 
sause I never asserted the contrary, and, 
second, I have been awaiting the develop- 
ment of certain changes in respect to those 
‘*gear wheels,” and the relative effect on our 
engine, which, for want of leisure time, I 
-annot now give in detail. 

Mr. Collins’ ‘‘confusion” seems to have 
arisen froma careless reading of my state- 
ment in the AMERICAN MACHINIST of Feb. 
28, as is evident from his somewhat ironical 
question, ‘‘ How we would connect,” ete. 

By referring to my communication of Feb. 
28, our friend Mr. Collins will see that I 
used the expression ‘‘attached directly,” etc., 
instead of ‘‘connected directly,” as Mr. Col- 
lins would have me say, which, in my opin- 
ion, makes some difference. Of course, Mr. 
Collins knows, as all readers of the AMERI- 
CAN MACHINIST know, that geared machinery 
may be ‘‘ connected” indirectly, as well as 
directly to crank shaft. But fearing that 
Mr. Collins’ time is engrossed with ‘rolling 
and flouring mill businesses,” I will, with 
your permission, Mr. Editor, set forth how 
I got over that which confuses our friend so 
much. It is very simple, indeed; I simply 
stripped the crank shaft of those ‘“ gear 
wheels ”’ belted off of the fly wheel on toa 
counter pulley, from which latter all ma- 
chinery is driven. 

When I have more leisure, I will fulfill 
my promise of Feb. 28, about carelessress 
in management of steam boilers; also the 
causes which brought about the changes 
herein mentioned, and the result thereof. 

Respectfully, M. A. CHAMBERS. 

Salem, Mass. 


’ 


PROPOSED STEAM FIRE ENGINE. 
Editor American Machinist : 

In the AMERICAN MAcHINIst for May 8, 
appears a design for a steam fire engine, 
which is so pre-eminently bad as to deserve 
attention. It combines all the faults of every 
existing and some obsolete styles, and is not 
in any one particular adapted to present de- 
mands and use. 

RUNNING GEAR.—Flat hubs have long 
been discarded, where metal spokes are used, 
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for a long one of gun metal, the spokes being 
steel rods or tubes set staggering so as to 
brace against lateral shocks, such as occur 
from wagon tongues, etc. Where the flat 
hub is used, the wheels are ‘‘ Sarven,” or 
some similar patent, the spokes of tough 
hickory. The fore wheels in Mr. W.’s de- 
sign are too small to surmount a large obsta- 
cle, and would mire up readily, and, as far 
as I can see, they have neither springs nor 
twist motion. I suppose that placing the 
axle of the hind wheel eccentrically in Fig. 
3 is not intentional; however, can’t recom- 
mend it. There are no brakes, no driver's 
seat, and no attachment for tongue! In 
this country, the driver will not ride the 
horses, although it really is safer. The 
stunted smoke stack would give no draft, but 
would ruin the air chamber and burn the 
hose. 

BorLER.—The locomotive type is all .well 
enough for levels, but on steep hills uncov- 
ers the tubes and causes surging at a great 
rate. I should like to know how much heat- 
ing and grate surface is provided, and 
whether there is a dump grate; if so, how 
arranged, as many such devices are tricky, 
and either won’t dump or won't go back. 
Also, where are the hand-holes, blow-offs, 
and heater attachment ? Experience proves 
that vertical boilers, especially those with 
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suspended water tubes, steam earlier and 
faster than any other; the fire box is best 
tapering. I don’t see feed pump, or injector, 
or any suggestion of ‘‘ variable exhaust ” 
nozzle for ‘‘ pop squirts.” 

STEAM CYLINDER.—Any one who has 
handled a Baxter engine (especially if he be 
a printer, to whom delays are fatal) knows 
the objection to placing the steam cylinder 
in the steam space. But where is the valve- 
gear ? 

Pump.—As no details are given of this im 
portant element, I can’t say anything about 
this, save that it has no suction air chamber, 
and the discharge and suction attachments 
are the same size. There is no use fora 5’ 
discharge; two 214” on aside would be the 
thing. The supply attachment is too high up 
for ease in attaching the heavy suction hose, 
and, besides, in drafting from a cistern or 
stream, sometimes, that extra two feet of 
reach, lost by putting the inlet so high up, 
would just enable you to reach the water 
with the two 12 ft. lengths generally fur- 
nished. By the way, where does the suc- 
tion hose go? Is it wound on the fly wheels 
—or round the stack ? 

I might go on in a kindly spirit and show 
omissions and glaring faults in the design 
submitted by your correspondent, but enough 
for the present. I should really like to see 
some explanation and further details of the 
suggested new departure, which, I fear, is a 
resurrected sketch of ‘‘ some thirty-five years 
ago,” over which Ericsson’s justly took the 
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‘Machine for Screwing and _Cutting-off 





PirE THREADING AND CUTTING 


Gas Pipe. 





The cut on this page represents an im- 
proved machine for cutting screw threads on 
pipe and cutting pipe to particular 
lengths. It cuts off pipe from 14 to 2 inches 
inclusive, with patent gripping chuck for 
holding the pipe while it revolves, also with 
patent expanding dies. The advantages 
claimed for this machine over the ordinary 
pipe-threading machines in use are: 

1. The belting and gearing have been 
arranged with the view of obtaining suitable 
power and speed for the various sizes of 
pipe, so that smaller sizes will revolve 
the same nutnber of feet per minute as the 
larger. 

2. Besides the variations of speed obtained 
by the cone pulleys, two pairs of gear 
wheels, which are very readily changed on 
the end of frame, will give the required 
speed and power for the sizes to be cut. 

3. The die and head to which it is at- 
tached are so constructed that pipe may be 
alternately threaded and cut off without re- 
moving the die from the machine. 

4. The advantages claimed for these dies 
are : They are more easily adjusted and can 
be opened instantly by the lever, as soon as 
the thread is cut on as far as required, and 
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the pipe taken out without reversing the 
machine, thereby saving time with no possi- 
bility of stripping the thread, as is frequent- 
ly the case with solid dies; they also keep 
the size accurately. 

The chuck is arranged whereby the grip- 
ping jaws are quickly and powerfully oper- 
ated, without stopping the rotating motion 
of the chuck, thus saving the time in stop- 
ping; also the screwing and unscrewing of 
the gripping jaws, asis the case with the 
ordinary pipe machines. The arrangement 
of the gripping jaws is such they can be 
quickly altered to hold any of the various 
sizes of pipe from 14 to 2 inches. 

Itsconstruction is claimed to be one of the 
strongest combinations possible in a chuck. 
The cut shows a partial sectional view of the 
chuck. It comprises a novel combination of 
the following parts : Blocks (C, arranged to 
slide radially in the head of the chuck A, 
and radially adjustible by means of screws 
turned by wrench, gripping jaws B, capable 
of radial movement upon the face of the 
just-described sliding block C. A system of 
actuating levers D, is fulcrumed in the slid- 
ing block C, and connected with the sliding 
gripping jaws B, to give movement thereto, 
an actuating block being arranged to slide 
upon the spindle of the chuck, and con- 
structed with a tapering surface arranged to 
operate the fulcrumed levers D, by the slid- 
ing movement of the tapering block, and an 
operating forked lever being arranged to give 
such sliding movement to said taper or 
incline block. 
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This machine is adapted to all the various 
kinds of pipe cutting with the least loss of 
time. 

The manufacturers are D. Saunders’ Sons, 
Yonkers, N. Y. 
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British Exports of Machinery, 


Following is a summary of the exports 
(values) of machinery from Great Britain for 
the week ending April 9th, 1880. The first 
column gives the destination, and the second 
amounts in pounds sterling. 


DESTINATION. AMOUNT. DESTINATION. AMOUNT. 
Aalborg ...... £ 20 Jersey&Guernsey £32 
Aarhuus...... 60 Konnigsburg.... 18 
Adelaide...... 1,160 Kowie.......... 22 
Alexandria.... 4,533 Lisbon....... ... 369 
Amsterdam... 778 Leghorn......... 70 
Antwerp...... 2,790 Libau ...........5, 769 
Algoa Bay.... 613 Marseilles....... 81 
ADtigua:...... 1,200 Madras.......... 502 
RRORG tienes 30 Melbourne... ....1,833 
Barcelona..... 2,467 Montreal........ 643 
Boulogne..... 973 Murray River.... 2! 
Brussels ...... PN CUE 1 By 
Bordeaux..... 521 Manilla..........2,865 
STCMION .occs.c0 OM RIOR. oct 25 
DOUG. ..503, © BAO MeureUs... 2. oss 35 
Beypore:. ..... 2 | rere 200 
Bombay..... . 3,047 Newfoundland... 18 
Boston........ 4,855 New York....... 947 
BDOR cesses “AOU IN@BIORS. 0450056. 178 
PERTAD 6.660050 264 New Orleans..... 10 
BOAViG..<...0 LOTT Ostend:... «ssc 121 
Buenos Ayres. 594 Odessa.......... 4,969 
Barbadoes.... 155 Oporto.......... 270 
Bremerhaven... 715 Palermo......... 105 
Belgium...... 4,834 Penang.......... 64 
Carthagena ... 73 Philadelphia... ..1,101 
Copenhagen... 332 Progreso........ 166 
WOE. Veccenes OOO LOW. coh eis sc eea 20 
Cape.......... 611 Pondicherry..... 89 
Cape Town... 1,128 Pernambuco..... 599 
Calcutta...... LBOR7 TPATGs 66 es ocd 419 
Colombo...... 528 Rangoon........ 394 
Constantinople 652 Reval........... 865 
OC 36 Rio de Janeiro ...1,478 
OY a ar 150 Rotterdam.......3,434 
Coruna ....... 23 Rosario’ ......6. 121 
Oo ae Lie OUGN «608s <<a 2,12% 
CANAGR .:2:6:2<:0: 23 Sandy Point..... 220 
Chanaral...... S16 Geville.......0<. 2,136 
Cabenda...... @ PGW 6 65:04 cars 8,588 
CUDTUSG: 5's: 6:s:0' 12 Santander....... 839 
Christiana.... 468 Siam............ 11 
BURNS <5 a:0's dae 1,170 Shanghai........ 255 
Demerara..... 10 Santos........... 498 
Dominica .... 48 Stockholm....... 162 
Dunkirk... 3,844 Singapore....... 129 
Dantzig....... 3,466 Sydney..........1,444 
Drontheim.... 174 Savanilla........ 2: 
DDIGHNG 6:5 6 's050 1,490 Swan River...... 3,416 
East London.. 271 St. Lucia........ f 
France........ 5,648 St. Vincent.,.... 18 
Germany ..... S00 St. Hitts......... 22 
Gothenburg... 4,993 St. Johns, N. B.. 300 
Galatz........ 886 San Sebastian.... 102 
FON OR, c ss:0'0 BRE IDV EDD: «0s oc 0's 13 
Gibraltar ..... Me OVER i iicins'ss'0.0'siess 229 
Grenada...... 7 St. Thomas...... 2 
LO ar 335 Switzerland. .... 180 
Hamburg.....18,586 Trieste.......... 237 
PUGIVE 550008 1,680 Tuticorin........ 23 
LOC ae 64 Trintdad.....<..> 964 
Hong Kong... 2,525 Tampico........ 135 
Hiogo...:...- 448 Toronto... 3.5. 170 
Havana. «<>. BIO VIGO soso once’ o. 
Harlingen..... 402 Valencia......... 265 
Holland ...... 947 Vera Cruz......- 218 
BIOAVEO <0: sisi 9 Valparaiso....... 267 
NrOl cicive's RO WORIOD: bcs sce wns 250 
PUBIY 24000 .. 1,506 Yokohama...... 1,542 
Jamaica...... 102 Wellington...... 20 
+ ee — 


Car-building at Wilmington, Del, is the 
best for years, all the establishments running 
to full capacity. The Jackson & Sharp Co. 
are turning out from four to six passenger 
and baggage cars per week, and would, if 
they could obtain hands, turn out one per 
day, Harlan & Hollingsworth are fully oc- 
cupied, and have several large contracts from 
South America and Japan. Builders at Wil- 
mington are experiencing great difficulty in 





obtaining employes, 
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Effect of Increasing Emigration. 





The present extraordinary increase of 
emigration from Europe to the United States 
is producing such a marked effect in our in- 
dustrial and political systems that it can not 
be overlooked by the press or the public. At 
no other period in the history of our country 
have the arrivals of foreign emigrants been 
so great as for the past few weeks. The 
heavily armed and heavily taxed nations of 
Europe are contributing a liberal share of 
their surplus population to aid in opening the 
undeveloped natural resources of our ‘‘ Great 
West,” and in fashioning material into its 
useful forms among the artisans of the East. 
These arrivals are causing some uneasiness 
among both our native and naturalized 
mechanics, the fear of a surplus of workers 
in the various trades and of a consequent re- 
duction of wages and lack of steady employ- 
ment rising up to throw despondency on 
their future prospects. 


It cannot be denied that to an inferior 
class of mechanics large additions to our in- 
dustrial population from foreign sources offer 
no cause for rejoicing. The number of un- 
skilled workmen is always large. Most of the 
emigrants who seek homes in America are 
frugal, industrious, and not afraid of honest 
work of any kind that they can find to do. 
But a small proportion of them are skilled 
artisans when they land upon our shores, but 
after a residence of a few years among us 
they acquire, by close application, and a 
willingness to learn, a proficency in whatever 
calling they find employment that astonishes 
a good number of native citizens, against 
whom they are obliged to compete. 

One reason why so many of our home 
bred mechanics fail to achieve particular 
success is because they are too obtrusively 
independent, averse to receiving instruction, 
and too impatient to devote themselves 
sufficiently to acquiring a thorough knowl. 
edge of the various manipulations they are 
called upon to perform. The foreigner will 
usually endure more buffeting and arduous 
experience without changing his base, than 
the native American, especially if he sees a 
good prospect of ultimate success. The active 
Yankee is generally quicker to acquire a 
certain grade of skill than his neighbor from 
the other side of the ocean, if he sets himself 
diligently about it; but if the course of dis- 
cipline is long and arduous he is often in- 
clined to ‘‘ cut cross lots”’ to the neglect of 
some of the most important details. 


Again, most American youths become 
accustomed to look upon manual labor as 
degrading, and shrink from entering upon 
any occupation that necessitates the habitual 
soiling of their hands and wearing apparel. 
This is one of the chief reasons why so few 
of them learn a trade, and so many are feed- 
ing upon husks, with the small compensation 
allowed clerks, book-keepers, copyists, and 
collection agents. 

The emigrant, asa rule, is not squeamish 
about manual labor, and therefore works 
his way into mechanical success, while the 
native citizen waits for ‘‘something to turn 
up” to lift him inte a profitable occupation. 
American youths are imbued with an ambi- 
tion to control and direct the operations of 
manual workers, but are loath to begin at 
the bottom rounds of the ladder and climb 
slowly upwards by prolonged physical 
and mental application to coveted posi- 
tions. 

The effect of the increasing emigration to 
our shores will, therefore, be to further the 
development of our agricultural, manufac- 
turing and mining interests, and, at the same 
time, to more effectually expose the false and 
anti- progressive notions, so widely enter- 
tained, regarding the dignity and respect- 
ability of learning a trade and adhering to 
manual labor. 
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We extend our thanks to our many con- 
tributors who have written ‘‘ Letters from 
Practical Men,” a department which has 
proved of great value to our readers. Prac- 
tical information as to processes, materials, 





Metal Review........... 


A Model Foreman. 


What kind of a man do you consider a 
model foreman? This question will doubt- 
less suggest itself to the mind of every me- 
chanic who reads the title of this article, and 
we will now give an answer tothis query. 
A model foreman,as a first and indispensable 
qualification, should be a thorough man. By 
this expression we do not mean that he 
ought merely to be well-built, healthy, and 
of good address, but rather that he should 
have a disposition and character which will 
give him admission into the best society. Our 
model foreman should have such a reputation 
that his name shall be a synonym for honesty 
and uprightness. He will, of course, avoid 
being seen on the street in company with 
those who are not proper companions, but 
will cultivate acquaintances in the more re- 
spectable and progressive portion of society. 

He should be one of those good-natured 
individuals who are not disturbed at trifles 
or at accidents common or unavoidable. 
Everything should be taken in the coolest 
possible manner. The man whom we hold 
up as a model should have a heart so large 
that (as the common expression is) ‘‘ you can 
almost see it.” When he is asked a question, 
it is evident from his good-natured and in- 
telligent reply that he is a man of culture, 
and is disposed to benefit every one. He is 
not afraid of giving away the ideas pertain- 
ing to his profession, but is always ready to 
assist the men under his direction by advice, 
instruction, or with his hands. He should 
also have, in addition to honor and self 
respect, a good common school education. 
This is indispensable, as a man who is edu- 
cated only in the practical branches of 
mechanics, has attained but half of his 
requisite education. If he is educated in the 
theoretical as well as the practical branches 
of his business, he daily finds opportunities 
to apply his general principles to practice. 

The efforts of such a man produce results 
of the greatest value to the world. The 
mathematical education of a foreman is of a 
finer quality than that of a merchant or clerk 
in a counting-room. Mercantile business- 
men can, by the use of the tables and ready- 
reckoners now in use, avoid many long cal- 
culations, and thus, as it were, run their 
business by machinery. But the foreman in 
a manufactory has such a great variety of 
problems to solve that he could never apply 
the convenient rules of mercantile practice. 
We have heard of foremen who were not very 
ambitious in reference to advancing them- 
selves in knowledge, give expression after 
this manner: ‘‘I appreciate the advantage of 
education, but my brain would not stand so 
much exertion.” We are always led to ex- 
claim under these circumstances, ‘‘ May the 
Lord pity the men who are afraid of exercis- 
ing their brains,” for it is evident that the 
man holding this opinion has reached the 
highest position he will ever occupy during 
his life. 

A man, to be an entire success as a fore- 
man, must make up his mind to be virtually 
a student for life, and use every means with- 
in his power to acquire knowledge. The 
education of the heart should never be sacri- 
ficed to that of the head, but a proper dis- 
cretion should be observed in all 
While the brain may be overworked by too 
close application to study, the health should 
be carefully considered and the physical con- 
stitution kept up toa proper standard. A 
foreman should read up on chemistry, 
natural philosophy, and the sciences in gen- 
eral. We would also recommend that he 
read other useful literature, such as histories, 
narratives, and especially study mechanical 
drawing, which is indispensable. This course 
will develop the perceptive faculties, as they 
are called. He will not discharge a good 
workman for a slight offense, and retain the 
poorest men. A good foreman (instead of 
giving his orders to a man verbally and im- 
perfectly) will always carry a sketch block 
or pad in his pocket, and, where drawings 
are not used, will give his orders upon paper, 
together with a rough pencil sketch, if re- 
quired. He should then require the work- 
man to file away those orders, thus putting 


cases, 





and the like is always acceptable. 





him in possession of the necessary evidence 
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to defend himself in case there should be 
any fault with the work when completed. 

A foreman should realize that his work- 
men are all entitled to his respect, and he 
should conduct himself in such a manner 
that when he moves about among his men, 
they will feel in duty bound to show him 
all the courtesy which pertains to his position. 
His personal habits should be such as may 
with profit be imitated by every man in the 
shop. If a workman gets into trouble over 
a piece of work, a kind and sympathetic 
foreman will always help such a person 
out of his difficulty. 

It is wise for a foreman to use only the 
best language towards his men, for the use 
of profanity not only creates an enmity 
between the foreman and the workman, but 
also destroys the ambition and interest which 
the latter should always manifest in his 
work. 

Some of our readers will doubtless say 
that we are going too far by recommending 
such a respectful treatment of workmen, 
but we say—zvot so. If, perchance, a work- 
man does not know how to appreciate kind 
treatment, he should be discharged at once, 
and under no circumstances should the other 
workmen in the shop be punished for the 
offenses of a single one. No partiality 
should ever be shown in the shop. 

We are acquainted with a foreman who 
uses nothing but the roughest and most 
abusive language to the workmen under his 
direction, and the result is that those men 
instead of keeping steadily at their work 
will watch the door, and when the boss 
makes his appearance will work to their 
utmost capacity, but as soon as he has re- 
tired will ‘‘sojer,” as the shop men say. If 
a foreman controls his men properly, they 
will always be glad to see him enter the 
shop, and will appreciate his excellent qual- 
ities. 

A foreman should be systematic, and 
wherever a standard or a certain routine 
can be applied to any branch of the work, it 
should be done. Tools, instead of being 
left scattered over the floor should each have 
a particular place. Thus, both the foreman 
and workmen are saved the aggravating 
annoyance of searching for those tools. 

When a piece of work is given to a 
mechanic he should always be allowed to 
finish it, for one of the most disagreeable 
things and also one of the most humiliating 
to the workman is, to commence a piece of 
work and then have the foreman take it to 
some one else to finish. 

Finally, a model foreman should en- 
deavor to make himself so useful to his 
employers that they cannot well do without 
him, taking the same interest in managing 
the shop, and studying economy with as 
much care as if his own capital were invest- 
ed in the business. This kind of artisans 
the manufacturing world are looking for, 
and any person who has followed the oppo- 
site plan will by adopting the principles 
herewith outlined be agreeably surprised, in 
a short time, that he can muke progress 
with so much greater satisfaction to himself 
than ever before. 

——-  e-gpe ——— 


One of our new exchanges which promises 
to be of great value to the manufacturing in- 
dustries of the country is the Industrial 
Monthly, published by E. Young & Co., 24 
Ann street, New York. Its existence dates 
from the beginning of the present year. It 
is a magazine replete with carefully collated 
statistics of trade, production and commercial 
information. Subscription $1.50 a year. 


———__-<4e—__—_ 
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We present on page 7 a tabulated state- 
ment of the exports of British machinery 


for a single week. The table will be of 
special interest to our manufacturers of 


machinery. Most of these values represent 
a miscellaneous class of machines, but they 
include a large number of steam engines for 
South America and Germany. American 
competition ought to be felt in these coun- 
tries. 

The largest exports of agricultural machin- 
ery are to Libau, and of textile machinery 
to Spanish ports. 
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Questions and Answers. 





Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly and according to common sense 
methods. 








(1) W. L., Buffalo, N. Y., asks: 1. Would 
you be so kind asto give me thederivation of the term 
‘““ monkey” as applied to a wrench? A.—The term 
monkey was first applied to a weight used as a ham- 


mer, as in the pile-driver, and is known by that name. 


at the present time. When the weight is used, as in 
a drop hammer, to form or indent metals, it is also 
known as a “monkey hammer.” The term ‘‘ monkey” 
is also applied to a pump, which is the sailor’s name 
for the sucking straw introduced at a gimlet holein a 
wine cask. It is as old as Xenophon, who describes 
this mode of pilfering from the wine jars of Armenia. 
This style of pump will probably remain in use much 
longer without improvement. The term ‘‘monkey” as 
applied to a wrench signifies hammer, as a monkey 
wrench is part hammer and part wrench, forming a 
very useful combination. 2. What is the meaning of 
the term ‘‘ bastard” as applied to a file? A.—The 
coarsest cut files are frequently called a bastard-cut, 
which is incorrect. A bastard-cut file is one of a 
grade between the rough and the smooth, in respect 
of the relative prominence and coarseness of the 
teeth. The order is as follows: Rough, Middle-cut, 
Bastard, Second-cut, Smooth, Dead-smooth. In cut- 
ting bastard-cut files the cutting tool is held at an 
angle of about 10° from a perpendicular. 


(2) E. E. P., Afton, Iowa, asks: 1. Is 
there an alloy known that is as hard and durable as 
brass, but more fusible, and cheaper? A.—Yes. See 
answer to RK. V., in our issue of March 20, 1880. 2. Is 
not the so-called ‘*Gun Metal” an alloy? If so, of 
what is it composed? A.—Yes. Gun Metal is com- 
posed of 80 to 83 parts copper, and 17 to 20 parts tin. 


(3) C. A. §., Nashua, N. H., asks: Will 
you please inform me what kind of oil is the best to 
use on belts? A.—You should have stated for what 
purpose you intend to apply the grease. Neatsfoot 
oil, with the addition of a little rosin, is probably the 
best for softening belts, A new grease is now being 
introduced, which is used for the purpose of prevent- 
ing belts from slipping upon the faces of pulleys, and 
at the same time, avoid the loss of power, which is 
generally experienced in separating belts from the 
pulleys. 


(4) J. H.-8., Pottstown, Penn. Will you 
be so kind as to inform me whether there is, or can 
be made, a belt saw heavy enough to cut red-hot rail- 
road iron? A.—We are not aware of the existence 
of any such machine, but believe it possible to build 
one that would do the work. Such a saw would nec- 
essarily be expensive, for which we see no necessity, 
as the circular saw in use at the present time is very 
simple, and does its work in a very satisfactory man- 
ner. 


(5) J.D.M., NewYork, writes: I have a num- 
ber of indicator diagrams to “‘ work ” up occasionally, 
and find the old rule of 

AxXPxV 
33,000 

too long and tedious to apply to each card. I under- 
stand there is a shorter rule by taking a ‘‘ constant” 
number, which I should like to find, if possible, so 
come to you to see if youcan help me. 4.—You can 
shorten your calculations upon any number of dia- 
grams taken from the same engine, under the same 
circumstances, as follows: Take all the conditions 
which do not change (as the area of cylinder by ‘ength 
of stroke by number of revolutions per minute, di- 
vided by 33,000) and use the result as a constant for 
all the diagrams. By doing this, all you then have to 
deal with is the mean effective pressure. The use of 
the planimeter, which was described in the AMERICAN 
Macuinist in September, j1878, greatly facilitates the 
working upof diagrams taken from steam engines. 


(6) W. S. H., Croton Falls, N. Y., asks : 
1. Why should the articles come out of the nickel 
bath rough and black? A.—They should notif your 
battery and solution is right. An excess of either 
alkali or acid would cause a deposit of oxide, so also 
would an excess of battery power, while at the same 
time your bath might be right. You should have 
stated what your solution is made of, and how, also, 
if you bought already prepared, and where. Not 
knowing these important items we cannot give you a 
more definite answer. 2. How long should work re- 
main in the bath if everything be in good working or- 
der? A.—This, like the first question is conditional, 
viz., upon the kind and strength of your battery, also 
whether a liquid battery, or an electro machine be 
used. Under favorable conditions brass articles re- 
quire about 1344 hours, while iron should be al- 
lowed 2 hours. This insures a good coating. 
3. What is the process usually adoptedjfor polishing 
nickel plated work? A.—A good plater will bring his 
work out of the batn so bright that all necessary 
finishing may be done with a little “ rouge,” or 
crocus, applied with a linen rag. When much polish- 
ing is required, wheels are used made of muslin, or 
walrus leather, which are driven by power, 4. Are 
there any books printed upon this subject? A.— 
Electro Metallurgy, by G, Gore, also the same subject 
by A. Watt, are both good treatises, but in addition 
to these books we would recommend that you apply 
to some good nickel plater for a few days’ necessary 
instructions, which you may readily obtain. 
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The new Pulsometer Steam Pump is more economi- 


cal than any other. 
ation for two years one of your new Pulsometers. 


During this time it has elevated to the top of our five | : 
the manufacture of the Porter-Allen High 


story building all the water that we have used in our 
laundry. The entire expense for repairs upon it has 
not exceeded THREE DOLLARS. We consider it the 
most economical and best steam pump in the market.’’ 
—Thos. J. Pell, Sup’t Empire Steam Laundry, 75 & 77 
King Street, N. Y. Office of New Pulsometer, 40 
John Street, N. Y. 


American Watch Tool Co., Waltham, Mass. 
Lathes, Watch Case, and Clock-Making Machinery. 


Dixon’s Traction Belt Grease. Dixon’s Founders’ 
Perfect Wash. Dixon’s Plumbago Foundry Facing. 
Dixon’s Graphite Machine Grease. Dixon’s Everlast- 
ing Graphite Axle Grease. Dixon’s Dry American 
Graphite Perfect Lubricator. Send for explanatory 
circular to Dixon Crucible Co., Jersey City, N. J. 


Wanted.—To trade valuable town property for Ma- 
chinery Iron Works property. Address K, office Amer- 
ican Machinist, 96 Fulton St., N. Y. 


Vertical and Horizontal Pumps. Capacity from 100 
to 35,000 galls. per minute. Simple, Efficient, Eco- 
nomical, Durable. Used by more than half the tanners 
and paper makers of the country. Horizontal and 
Vertical ENGINEs, from 10 to 30 H. P., for long 
continued hard work. Prices, 40 per cent. below other 
makers. Send for circulars. Heald, Sisco & Co., 
Baldwinsville, N. Y. 


Machinery Salesman wanted, whothoroughly under- 
stands and can sell Iron and Wood-working Tools. 
Address T.S. & A. J. Kirkwood, Chicago, Ills. 


Mechanical Engineering, thorough instruction, prac- 
ticaland theoretical. Richards & Dole, Springfield, 
Mass. 


All kinds machine drawings. Inventors’ work a 
specialty. Hours, 9 to6. Wm. D. Skidmore, No. 
733 Broadway, N. Y. 


For Schaffer & Budenberg’s celebrated Steam Press- 
ure, Hydraulic and Vacuum Gauges, Engine Counters, 
Pyrometers, Thermometers, Reducing Valves, Supe- 
rior Crystal Gauge Glasses, etc., address W. Heuer- 
mann, 40 John Street, New York. 


See Standard Turbine advertisement in late number. 


Wilkinson & Crowell, 1201 Beach St., Philadelphia, 
make an Improved Metallic Piston Red Packing, which 
is entirely automatic and of great durability. Works 
well at high or low pressure, and can be used in com- 
mon stuffing box, or without any stuffing box at all. 


Norris & Rutter, Mechanical Draughtsmen and Pat- 
ent Solicitors, 424 Walnut Street, Philadelphia. 


A new automatic valve gear for steam engines com- 
plete. Address, Ed. F. Williams, P. O. Box 148, Lead- 
ville, Colorado. 


Foot Presses. 
town, Conn. 


Stiles & Parker Press Co., Middle- 


Lathe Attachments for Milling Plane and Irregular 
Forms; Taps and Reamers fluted and Gears cut with- 
out removing from the lathe centers, For extended 
description, see AMERICAN MACHINIST, Sept. 13 and 
20 issues. Send for circular to Wm. Main, 65 Henry 
Street, Brooklyn N. Y. 


James W. See, Consulting Engineer, Hamilton, Ohio. 


Car Builders’ Dictionary. Now ready. Assigns 
names to kinds and parts of railroad cars, identifying 
each. 800 engravings, and 490 pages. Price, postage 
prepaid, $2. Ten copies to one address, $17.50. Pub- 
lished by the Railroad Gazette, 73 Broadway, New York. 


Engines Indicated—Power Measured. W. H. Odell, 


Box 274, Yonkers, N. Y. 


Manual of Power for Machines, Shafts, and Belts, 
with the History of Cotten Manufacture in the 
United States, by Samuel Webber, C. E., copy- 
righted 1879. Only work of the kind extant; 240 
pages. Price $3. Address, D. Appleton & Co, New 
York, or the author, Manchester, N, H. 


Sheet Metal Presses. Ferracute Co., Bridgeton, N.J. 


To Manufacturers and others: We are prepared to 
build all kinds of machinery. Patent Articles a Special- 
ty. Correspondence Invited. Mather & Newitt, Prac- 
tical Machinists, Leominster, Mass. 


John Fish, M. E. Air Compressors and Working 
Drawings a specialty. Room 23, 10 Pine St., New York. 

MacKenzie Patent Cupola and Blower. The best 
apparatus for melting iron, and with water bosh for 
smeiting lead and silver and copper ores. Send for 
pamphlet. Smith & Sayre M’f’g Co., 21 Courtlandt 
Street, New York, 


W. Barnet Le Van, Mechanical and Consulting En- 
gineer, 3607 Baring Street, Philadelphia, Pa. 


Rare opportunity to purchase a complete set of the 
“Encyclopedia Britannica,” 8th edition, Twenty- 
three books, bound in cloth, at $55. Address, J. F., 
care American Machinist, 96 Fulton Street, N. Y. 


A Mechanical Draughtsman who knows his business 
thoroughly wishes a situation. Has had charge of 
machinery and understands its construction, Address 
“C,” Box 622, Ithaca, N. Y. 


H. Prentiss & Company, (P. O. Box 3362), 14 Dey 
Street, New York City, manufacturers of Taps, Dies, 
Screw Plates, Reamers, and dealers in Machinists’ 
Supplies. Send for new_Price List. 
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The Southwark Foundry & Machine Co, 
isa new organization formed by a few capi- 
talists and business men of Philadelphia, for 


Speed Steam Engine. The business is located 
in the establishment iong known as the works 


‘of Merrick & Son, Southwark Foundry. 


The engineering department of the business 
will be conducted by Mr. Charles T. Porter, 
the business management being in the hands 
of Mr. Wm. H. Merrick. Among the orders 


| they have undertaken is one for a 120 H. P. 


engine for T. A. Edison, Menlo Park, N. J. 
It is to make 600 revolutions per minute. 


The Brown & Sharpe Manufacturing Co., 
Providence, R. I., are building a new iron 
foundry 14256 feet, with an [, 110 feet 
long. They are pressed with orders for their 
machinery and tools. 


The Boiler Works of Witherow & Co., at 
Sharpsburg, Pa., was started on the 17th 
ult., after a stoppage of four years. 


The D. L. & W. R. R., also the D. & H. 
Canal Co., have advanced the wages of their 
employes ten per cent. 

Several of the Isochronal Pumping En- 
gines of Cope & Maxwell Manufacturing Co., 
Hamilton, O., having capacity of 1,000,000 
gallons each, have lately been shipped to the 
bituminous coal region, in Pennsylvania; 
two more engines of similar capacity have 
been sent to Colorado, and several more are 
in course of construction. The company is 
also busied in its reservoir or water works 
engine department. 

The machine shops of the Tuscarawas 
Valley & Wheeling Railroad are likely to be 
located at New Philadelphia, Ohio. The 
town proposes to issue bonds with which to 
build. 

The Telegraph Supply Company, Cleve- 
land, O., has just received an order from the 
British Government for a complete outfit of 
Brush’s Electric Lights for twenty-four ves- 
sels of the British navy. The order amounts 
to over $80,000. 


Wages have been advanced at the White 
Rock Mill at Westerly, R. I. 

The Cleveland, O., Bridge and Car Works 
are erecting for themselves a large machine 
shop on Wasson street, mainly for the pur- 
pose of bridge building. 

Trenton’s brick manufacturers have volun- 
tarily decided to raise the wages of skilled 
workmen twenty-five per cent, Trenton 


makes twelve to fifteen million bricks a 
year. 
William Contie & Son, machinists, of 


Troy, N. Y., intend to enlarge their works 
on Mechanic street, by the 
three-story brick addition, 90 feet long by 40 


erection of a 


feet wide. 

E. F. Winslow, President of the St. Louis 
& San Francisco road and general manager 
of the Atlantic & Pacific, has decided to 
make Albuquerque, Nev., the eastern termin- 
us of the line which is to lead to the Pacific 
coast, and has ordered contracts to be let for 
grading and building of the first government 
section of twenty-five miles. The western 
terminus has not yet been decided. It 
estimated that it will take about $30,000,000 
to complete the route. 


is 


In our notice, last week, of the new Pull- 
man shops, we omitted to mention that the 
power for that establishment and the paper 
car wheel works will be afforded by the cele- 
brated Corliss engine which furnished the 
power for Machinery Hall, at the Centen- 
nial Exposition. This great engine cost, 
originally $114,000, and is 1,400 horse power. 
The engine-room will have a_plate-glass 
front, and be plainly visible from the rail- 
roads and park.—Lailway Review. 


The Messrs. Estabrook will build an addi- 
tion to the junction machine shop at Worces- 
ter, Mass., 300 feet long this year. The new 








part will be on Beacon street, 





H. K. Porter & Co., Pittsburgh, Pa., have 
just shipped their first locomotive to Japan, 
and another will follow in a few days. 
These are the first locomotives sent from the 
United States to Asia. 


Cook & Bannagan, proprietors of the Law- 
rence Felting Company, are about to erect a 
new mill at Blackstone, Mass., where one 

burned several years ago. It 
to be 125x44 feet, three stories high, and 
work is to be begun at once. 


was is 


Several of the leading New Haven car- 
riage builders have advanced the prices of 
piece-work on heavy bodies, to rates vary- 
ing from 20 to 30 per cent. over last year’s 
prices. Prominent among the number are 
Durham & Wooster, Manville & Co., Kean 
& Lines, and Cruttenden & Co. 


The Plymouth Woolen Company, of Ply- 
mouth, using steam for motive power, have 
three steel tubular boilers manufactured by 
the Whittier Machine Company, running 
eight sets of cards and dyehouse. Their 
boilers are set with the Jarvis furnace and 
they have been using screenings and soft coal 
for fuel at a cost of $15 a day. They have re- 
cently purchased fifteen acres of peat bog and 
are now using this for fuel, wet, just as it is 
dug from the bog, mixing one quarter soft 
coal, at a cost of not over $10 per day for the 
total power to run the mill. — Boston Com- 
mercial Bulletin. 


Blaine Bros. have leased the shops of the 
C. Mt. Vernon & C. R. R., with the privilege 
of extension, unless, at the end three 
years, the company concludes to operate 
them. The new company bind themselves 
to turn out four box freight cars a day, and 
do any repairing for the railroad company at 
a certain per cent. above the cost of material 
and labor. It will require 250 to 
do the wood, wrought iron work 
ing to fill the contract. 


of 


300 men to 
and paint- 
The shops are now 
ready to open. 


The Boston and Albany machine shops at 
Springfield, Mass., have sent out another of 
their great freight engines. Like other re- 
cent engines built at these shops, this has 
the round sand box, which greatly improves 
the appearance, in place of the old square 
box. The diameter of the boiler is 50 inches, 
the flues are of steel, and the weight of the 
engine about 30 tons. The cylinders are 
18%4x24 inches, and the driving wheels 414 
feet in diameter. 7 
A new manufacturing corporation has 
been organized in Auburn, N. Y., says the 
HIub, known as the Auburn Wrought Bit and 
Iron Co., Limited. This company was or- 
ganized for the manufacture of wrought 
bridle bits, iron and other 
saddlery hardware, and for rolling bar-iron 
to be forged into bits and for the use of the 
E. D. Clapp Manufacturing Company. The 
stockholders of the latter company are the 
the company. The 
capital stock is $60,000, already subscribed 
full. 
soon as practicable, by the erection of suit- 
able shops, including a rolling mill, in the 
western part of the city. The management 
of the new company will be practically the 
same that of the E. D. Clapp Manu- 
facturing Company. 


iron hames 


sole owners of new 


in Building operations will begin as 


as 


The foundry belonging to the Penn Roll- 
ing mill, which was formerly known as the 
Miller building, fronting on Plum street, and 
which has been idle for many years, has 
been leased by Mr. Franklin Diller. the well- 
known foupdryman, whose former place of 
business on Water stréet is now owned and 
operated by Mr. Richard Blickenderfer.— 
Lancaster (Pa.) New Era, 


The I. P. Morris Co., of Philadelphia, 
have made arrangements to manufacture 
the Strong Feed Water Heater and Purifier, 
with sales warehouses in the principal cities. 
They are now at work on a number of large 
heaters for Park Bros. & Co., of Pittsburgh, 
and are beginning work on a large size for 
Wm. Sellers & Co., of Philadelphia. Bab- 
cock & Wilcox, engineers, of New York, 
have ordered another to go to Chili, to use 
salt water. 
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Machinists’ and Engineers’ Supplies. 


New YorK, May 6, 1880. 

The continued decline in the price of iron has natu- 
rally a demoralizing effect on the supply market, and 
it is more depressed than last week. Some dealers 
who have ‘been carrying a large stock have been 
obliged towell,and in some cases at reduced prices. 

The mantisetmrers continue firm in their views 
that the d@ecline'in prices is only temporary, expecting 
to see them again advance as soon as there is an in- 
crease in the @emand. 

Iron pipe is quoted this week at a discount of 60 
per cent. from list prices. 

Machine bolts and nuts are also said to have de- 
clined a little. 

The re@uced prices on copper list, which we noticed 
as having taken effect on the 29th of April is herewith 
published. 

Ner Casu Prices. SHEATHING, BRAZIERS’ 
CorrER Bouts, &c. 


Braziers’ Copper, ordinary sizes, 16 0z. per 


square foot and over...........- genes on 31c. per Ib. 
Braziers’ Copper, ordinary sizes, under 16 
oz. and over 12 oz. per square foot....33c. “ 


Braziers’ Copper, 10 and 12 oz. persq. foot.35c. 
Braziers’ Copper, lighter than 10 oz. per sq. 


WAGs siete tovd bese eh uses ccs sesuewantes Sic. * 
Circles, less than 84 inches in diameter...34c. ‘* 
84 inches diameter and over....... a Sa 
Segment and Irregular Pattern Sheets....34c. ‘* 
Locomotive Fire Box Sheets.............. Sic, “* 


Sheathing Copper, over 12 oz. per sq. foot.29c. 
Bolt Copper... .cccccccccccssccccccccvcses 


No Copper is Sheathing except 14x45 inches, and not 
to exceed 34 ounces to the square foot. 


TINNING. 


Sheets 14x48 in...6c. per sheet. AJ] other size Sheets 
2c. per square foot. 


For Tinning both sides, double the above amount. 


We have received a copy of a new illustrated cata- 
logue and price-list from L. B. Eaton, No. 11 N, Sixth 
street, Philadelphia. It contains 84 pages, and gives 
full price lists and engravings of tools, such as used 
by iren, metal, and wood workers, including twist 
drills, reamers, taps and dies, calipers, files, carvers, 
chucks, vises, speed indicators, machine 
screws, lathes, screw plates, hammers, punches, 
gauges, wrenches, etc. It will be mailed to tool 
buyers on application. 


gravers, 


— -—-. egpe -  —— 


Iron Review. 


New York, May 6, 1880. 


The market is quiet owing to the season and the large 
business that has been done, but would seem to be 
near bottom and prices liable to rally soon. 

The market for pig iron is very dull and prices 
entirely nominal. It is, however, unlikely that a 
much further decline will take place. A lot of No. 1 
wrought scrap sold at $23 a ton. We quote No. 1 
Foundry, $27; No. 2, $26; and Forge, $25; Eglinton, 
$21.50; Glengarnock, $22; and Summerlee and Garts- 
cherrie, $22.50. These prices would be shaded for a 
large order. 

Pierson & Co., 24 Broadway, N. Y., under date of 

May 6th, 1880, quote prices out of store as follows, 
though they say prices are nominal: 
Iron Rails, $6744 to $70, according to weight; Fish 
Plates, 3'4c. per lb.; Railway Spikes, 4c.; Bolts and 
Nuts, 4%c.; Common Bar Iron nominal, 8 1-10c., basis 
from store; Refined do., 3 4-10c., basis; Ulster, 4 2-10c., 
basis; Machinery Steel, 7c.; Best Tool Steel, 13%c.; 
Norway Bar Iron, 63¢c.; Norway Sbapes, 6%c.; Nail 
Rods, 7c.; Sheet Iron, 4c., basis; Angle Iron, 
4c.; Tee Iron, 4 5-10c; Band Iron, 4 2-10c.; Hoop 
Tron, 4 8-10c., and up according to size; Horse Shoe 
Iron, 4c.; Hot Polished Shafting in lengths, 2 ft. 
and longer, 9 to 10%c., according to size; Smal! Black 
Rivets, 30% oft in papers, 109% off in bulk. 

Carmichael & Emmens, 130 Cedar Street, New York, 
quote prices of Boiler Makers Supplies as follows: 
Flange, 5c. to 5igc. C. H. Shell, 4c. to 4¥¢c.; Tank, 
8yc. toB¥c.; C. No, 1, 34%c. to 3%c.; Boiler tubes, 
45° discount from list. 


al 





bie 
Metal Review. 


LUCIUS HART & CO., 8 & 10 Burling slip, New 
York, furnish us the following, under date of May 
6, 1880: 

We note a steady improvexent in jobbing trade, 
but aside from this Metal Market remains without 
material change. 

Pig Tin, after advancing to £54.10/ in London, is off 
again to £81. Singapore, about $25; spot market 
nominally; Banca Tin, 224%c.; Malacca & Straite, 
18<c, to 19c.; Billiton, Australian and Refined English, 
18c. to 18'4c.: ** Lamb & Flag,’’ 184c.; Pig Lead, dull 
at 5'4c.—round lots could be had at a concession; 
Antimony, Cookson, 22c. to 22\4c.; Hallett & Johnson, 
18c. to 19c., as to lots; Spelter, 64¢c. to 6c. for either 
Domestic or Foreign; large lots less; Ingot Copper, 
2ic. to 214c.; Nickel, $1.25; No, 1, Solder, 11c. “*Half- 
and-half,” 13c. 





WANTED. 


Wanted—Ten first-class moulders, Address Holyoke 
Machine Co., Holyoke, Mase. 


Machinists Wanted.—Address, Watertown 
Engine Co., Watertown, New York. 


Steam 


Wanted.—A traveling salesman familiar with steam 
machinery. Kelly & Ludwig, 720 Filbert St., Phila. Pa. 


AMERICAN MACHINIST. 


Mechanical Draughtsman Wanted in the interior of 
Pennsylvania, as assistant in office. Address, stating 
salary expected, Alpha, P. O. Box 262, N. Y. 

Wanted.—Twenty good machinists and ten good 
moulders. H. B. Smita Macuine Co., Smithville, 
Burlington County, N, J. 





E. H. ASHCROFT, 
Pres, and Treas. 


CHAS. A. MOORE, 
Gen’] Manager. 


M. LUSCOMB, Secretary. 





TueAsnonory Mea Go 


BON?FON, MASS, 


Also Manufacture 


Steam & Vacuum Gauges. 


General Railroad, Steamship 
and Machinists’ Supplies. 


CAUTION.—Aswe are in no way connected or in- 
terested with any other Steam Gauge Manufacturer, 
parties ordering goods should be particu'ar and ad- 
dress. THE ASHCROFT MANUFACTURING CU., 
51 and 53 Sudbury Street, Boston, Mass. 


MACHINE 


DRAWING COPIES 


TEN CENTS EACH. 


Send for List of Plates, now ready, and Catalogue of 
Books for Practical Engineers. 


E. & F. N. Spon, 446 Broome St., N. Y. 


€ 








Especially guaranteed to accu- 


Send for Circular and REDUCED 


The only perfect Engine Governor in the 
Price-List. 


World. 
rately govern variable cut-off Engines, 





The Allen Governor Co, 
B. W. Spence, Treas. BOSTON, MASS. 


Mechanical Books. 


Send 16 cents for 96 page Catalogue of Books 
for Machinists and Engineers, 


D. VAN NOSTRAND, 
23 Murray & 27 Warren Sts., New York. 


JAMES D. FOOT, 


78 Chambers St., 
NEW YORK. 
COMPOSITION 
METAL 


OL CUP, 


PRICE, 
$1.50 per dozen. 


Subject to discount 
in quantity. 








= 4 iia 
Vitity 0 


DIV 


Samples by mail at 
80c, a pair. 


ALMOND 


DRILL 


CHUCK 


Made of Steel throughout, 
equal to ie any work re- 
quired of it. Runs perfectly 
tru 


e. 
For sale by all Machinists’ 
Supply Stores. 


T. R. ALMOND, 














84 Pearl Stroet, Brooklyn, N. Y, 
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WHE ARE PREPARED FOR THE MANUFACTURE OF 


STRONG’S PATENT 


Feed Water Heater and Filter, 


I. P. MORRIS CO., - PHILADELPHIA. 


SALES AGENTS: 
E. T. COPELAND, 
Manager New York Safety Steam Power Co. 
No. 3 Courtlandt Street, New York. 


McAFEE, WHEELER & CO., ENGINEERs, 
210 Spear St., San Francisco. 


KELLY & LUDWIG, 
720 to 724 Filbert Street, 
Philadelphia. 
CUMMINGS & GRAY, ENGInEERs, 
Cincinnati, Ohio. 


MORTON, REED & CO. 
German Street, 
Baltimore, Md. 


GRAY & EVERSON, 
Pittsburgh, Pa. 


H. S. MANNING & CO, RICHARD DUDGEON, 


AGENTS FOR 24 Columbia Street. 
THE H. B. SMITH MACHINE CO’S 


MANUFACTURE OF ALL KINDS OF 


Woot Working Machinery, 





NEW YORK, 


Maker and Patentee of 


IMPROVED HYDRAULIC JACKS, 


— 


Punches, and 


an Roller Tube 
Engine Lathes and Iron Planers, ae” 





DIRECT ACTING 


Sa iteam Bammers, 


Communications 
by letter will receive 
prompt attention. 


_ Jacks for Pressing on Car Wheels or 
Crank Pins made to order. 

WILEY & RUSSELL MF’'G CO. 
_.. GREENFIELD, MASS. 
Lightning Screw Cutting Machinery and Tools, 


CHILLED BEAM VISES, 


WITH AND WITHOUT QUICK RETURN MOTION. 
111 Liberty Street, New York. 


CHAS. @. LUNDELL, 


No. 7 Exchange Place, 














BOSTON, 


MASS. 














REPRESENTING 


EKMAN & C0. 


GOTHENBURG, 


m 


Hy: ae ut 
SH, ——— 
Wii 


HU iy 


SWEDEN. 


FOR SALE. 


A Works completely equipped for the manufacturing 
of carriage axles; is well located in relation to Coal 
and Iron, also very accessible to market. Address 


EX. P. BULLARD, 
14 Dey Street, New York. 


SEND FOR ILLUSTRATED PRICE LIST. 


POCKET WRENCH. 








IMPROVED PATTERN. 





Full Nickel Plated, Malleable Iron. 
HANDY AND USEFUL. Price, 60 cts. 





MACHINISTS’ TAP WRENCH. 








Length, 8in. Handle, 344 in. Diam. of Shell, 
% in. Full Nickel Plate. Four Steel Jaws. 
Will hold from nothing to full 3-16inch. End 
of Shank is centered and can be used in a 
lathe. Price, $1.00. 

All tools warranted. Prices stated include 
postage. Send stamp for Catalogue. 


Drawing Instruments 


AND MATERIAL, PAPER, &C. 


G. S$. WOOLMAN, 
116 Falton Street, New York. 
Fully priced and illustrated Catalogues. 


SAMUEL Raymond & Co. 


MANUFACTURERS OF 


STANDARD SECTIONAL 
AIR SPACE 
PIPE AND BOILER COVERING. 


Ss 








78 Chambers Street, New York. 








Lupine Lathes and Planers. 


Lathes from 13 to 20 in. swing. Iron Planers, 


24 in.x 6 ft. These are all NEW TOOLS 
with LATEST IMPROVEMENTS 


built to our order at the very best New England 









shops. Send for prices, &c., to 


HILL, CLARKE & CO. 
36 & 38 Oliver St., Boston, Mass. 

Dead Stroke 
POWER HAMMERS 


Are superior to all others for Forging 
and Die Work. Over 500 now in use. 


Manufactured by 
PHILIP S. JUSTICE, 
14 N. 5th St., Philadelphia, Pa. 


" a 
Patented January and April 1870, and September, 1877. 


Factory, 642 West 52d Street. 
Office, 108 Liberty St., New York. 


We claim a larger percentage of saving in condensa- 
| tion than any other covering; greater rapidity and | 
| cheapness of application; greater durability, and a 
j}neater and better finish when completed. It is 
| especially adapted for shipment to the country. This | 
| covering can be easily removed and replaced in case 
| of change in the pipes or for inspection of” boilers 
| and seed over again. Hair Felt, Plastic and Cement 
Coverings of the best quality. Covering of out- 
door and underground Pipe a Specialty. | 

&#~ Send for Circulars, 
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NICHOLSON FILE co. 


OLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS and SPECIALTIES. 


‘*Nicholson File Co’s” Files and Rasps. 








The Best STEAM PUMP in America. 


“The Deane,” 


SEND FOR ILLUSTRATED CATA- 
LOGUE AND PRICE LIST. 








**Pouble Ender” Saw Files. File Brushes, File Cards. . 
“Slim” Saw Files. Surface File Holders. DEANE STEAM PUMP (CO. 
**Racer” Horse Rasps. ae ns —— ld OFFICE AND WORKS: 
Handled Rifflers. stub Files and Holders. —rAHIZk Age 
Machinists’ Scrapers. Improved Butchers’ Steels. pe een Fi¢ a : ~ ASS. 
SI] >LE! 208 "E! ARE SE: 
Manufactory and Offices at PROVIDENCE, R. Bes U. Ss. A. cbse te 92 and 94. LIBERTY &SrT.. 


NEW YORK CITY. 
For Every Possible Duty. J. H. HARRIS, Manager. 


KBRADLEY’S BRADLEY'S CUSHIONED HELVE HAMMER. 


CHSAG gre rded first premium, Silver Medal at American Institute Fair, 1873, Cincin- 
HELVE HA MER a Industrial Exposition, 1874, and the Diploma of Honor and Grand 
Medal of Merit at the Centennial oe 7 a . 

t+ award given an s of their class in America or Europe. 
Sw tt E GooD P INTS, = LESS COMPLICATION, 
MORE ADAPTABILIT LARGER SA Oe 
DOES MORE AND RETTER wo TAKES LESS POWER, 

COSTS PERs on IN THE W 
THAN ANY HAMME WORLD... ) 


Guaranteed as represent 


EEL SPECIALLY Ap Qe ee 
oF ST APTED TOT BRANCH OFFICE, 24 & 26 So. Canal | BRADLEY & COMPANY, Syracuse, N. Y. 


A 
or Late Toots, 1 hat a NUFACTURE Street, CHICAGO, ILL. 


BENJ.ATHA. <i SEWAR EN J.ILLINGWORTH, | BORING AND TURNING MILLS. 


New JERSEY.~>— All Sizes: 4, 5, 6, 8, 10, and 
12 feet Swings. 


PATENTED IMPROVEMENTS. 


New Patterns. 





us SEEK, ¥ Ny 
ah CIce ATHA a ea me RKS: =y, 5. 
































Le COUNT’S 


New Expanding Mandrel| ¢ RORSALTH & Co 










PATENTED DECEMBER 25, 1877. 





| Y a STER.NH. 4 



























£ Fg MACHINISTS’ TOOLS, 
= = | & S The Latest and Best, at very 

= 9 ss moderate prices. 

z : | i} = NILES TOOL WORKS, 
- Rl gk HAMILTON, OHIO, 

E a 


3 
s 


ESTABLISHED IN 1816. 


PETER A. FRASSE & CO. 
95 FULTON STREET, NEW YORK, 


IMPORTERS OF 


Stub’s Files, Tools and Steel Wire. 


BOLT FORGING MACHINES, Grobet’s Fine Finishing Files. Jewelers’ and Machinists’ Tools, 
POuEs HAmmEEne, Vautier, Nicoud, and Renard’s Cravers. 


Machinists’, Blacksmiths’ Tools, AGENTS FOR 


, AMERICAN SCREW COMPANY’S MACHINE SCREWS. 
And Wood Working Machinery PETER A. FRASSE. CHARLES F. FRASSE. 


A SPECIALTY. FILE AND TOOL HANDLES A SPECIALTY. 


KNOWLES PATENT T TFEI FROM 1-4 TO 10,000 LBS. WEIGHT. 
S FA M PU M PS. g True to pattern, sound and solid, of unequaled strength, toughness and 
durability. An invaluable substitute for forgings or cast iron requiring 


Useful. 


MANUFACTURED BY 


- Le COUNT, 


Sout h Norwalk, 


ih 


PRICE $5.00. 


This Tool is Steel, well made, is Simple, Substantial, Cheap and - 


Amateur’s Size. Taking anything from 2 











three- a Wind a 
G peneins of all kinds, Shoes, Dies, Hammerheads, Crossheads for Locomo 
ADDRESS tive 8, etc. 15,00) C ‘rank Shafts, and 10,000 Gear Wheels of this Steel 


ow running ts superiority over all other Steel Castings. 


C RANK SHARES C C ‘ROSS HE ADS and GEARING Specialties. 
Circulars and Price Lists free. Address 
CHSSTER STEEL CASTINGS CO. 
Formerly McHaftie Direct Steel Castings Co, 
Works, CHESTER, Pa, 407 Library St., PHILADELPHIA, 


Tae Workshop Companion. 


A handy and useful dictionary of practica) informa- 
tion for Engineers, Machinists, Draughts- 
men and Mechanics, containing useful and 
reliable recipes, rules, processes, methods, practical 
hints, &c. NO medical or cookery recipes. 164 pages, 
This book will be se nt, post-paid, on receipt of Twelve 


Knowles’ Steam Pump Works, 
44 WASHINGTON STREET, 86 LIBERTY STREET, 


BOSTON, MASS, NEW YORK. 









SEND FOR ILLUSTRATED CATALOGUE, 


SWEETLAND & COMPANY, 
No, 126 UNION ST., NEW HAVEN, CONN, 





8-cent a ae RMBERTON 
> 


Sole Manufacturers of 249 Duffield St., Brooklyn, N. Y. 


THE SWEETLAND CHUCK, F: W. MOSS, Steam Pumps, 


Independent, Universal and Eccentric Combination. (Successor to Joshua Moss and Gamble Bros.,) AIR COM PRESSORS, 


PRICE LIST FURNISHED ON APPLICATION 


POOLES ONT suru] 3.4 “4 WARDLOW. Steel and Files, Friction Hoisting Engines, 


Pumps & Condenser 
SHEFFIELD, ENGLAND, HAMMERS, ANVILS, VISES AND BLACK- Vacuum ps & Condensers, 


SOLE MAKERS OF THE SPECIAL BRAND | PE og pasenell STEEL, G E N ERA L MA c HINE R 
WATER WHEELS, TOUGH | Sesanetas gabeat” "Steam Engines, 
TLS] CAST STEEL, :?: Qa 


For Turning and other Tool 
MILL CEARINGC, : A pia 


turn Fly Wheels of 24 feet. 
a THE NORWALX IRON WORES 


MIXERS EOR FERTILIZERS AND CHEMICALS. ! WILLIAM BROWN, Sole Agent. | Warranted not to crack in hardening Tools of any Size, South Norwalk, Conn. 












































Capacity to bore Cylinders 110 Inches Diameter, and 





CAST STEEL 
‘sduy 10] 


IMPROVED | 
MILD-CENTRED 





oy ‘s]OOL, 
Sui ‘*s1sureayy 
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Address 
P. O. Box 2187. 


PIERSON & CO.==~ 
ESTABLISHED 1790. 
IMPORTERS AND DEALERS IN 


TRON and STEEL of every Description. 


Warehouse, 24 & 26 Broadway, and 77 & 79 New Street. 


PRICE LISTS FURNISHED ON APPLICATION. 


AMERICAN MACHIN IST. 





AF. Prentice & Co. 


Manufacturers of 


Light Machinists’ Tools, 


Improved Upright Drills, with 
Lever Feed and Wheel Feed 
with Quick Return Motion. 





(Cm = 


ENGINE ‘LATH =. 


Price, 





$175.00. 
5 feet bed. 


Hand and Foot Power Lathes. 
Swings 11 inches. 


Weight, 650 Lbs. 


4 t ~ a> 





SLIDE RESTS. 


Special Machiner at and Mn:- 
chine Jobbing. 


tah 


SS 
i w-B E 





FOOT POWER LATHES 
A SPECIALTY. 





Soe e 
54 Hermon Street 
WORCESTER, MASS. 








The Hendey Maching Co. 


Wolecottville, Conn., U.S. A. 


MANUFACTURERS OF THE 


MANVILLE PATENT IRON 


Planers an bape 


5 ft. x 24 in. 
34 ft x16 in. Planers, 24 in. 
teur’s Hand Planers, with Chuck and Centers, 
3 ft. x8 in. Fine Engine Lathes, 5 ft. x 12 in. 
Hollow Steel Spindle Hand Lathes, 
and Wire Slitters, Spring Chuck and Com- 


* THE HENDEY | 
4 MACHINE CO- | 
PATO JAN.20 74 


bi. 


24 in. Shapers, 15 in. Shapers, 


Planers, Ama- 


Brass 
mon Clock Lathes. 


& Send for Catalogue giving description of Tools, 
with names and opinions of users, and mention where 
you saw this, 








SAMUEL A, BECKETT, Mechanical Engineer. FREDERICK H. McDOWELL, Engineer of Mines. 


Beckett & McDowell, 


Formerly with Union Iron Works (PREscoTT, Scott & Co.) of San Francisco, Cal, 


MINING AND MECHANICAL GNGINGGRS 


AND MANUFACTURERS 


Steam Engines and Mining Machinery, 
Office, 17 COURTLANDT ST, NEW YORK. 


Works at Arlington, N. J. 
PUBLISHERS’ NOTICE. 


The increasing pressure of advertisements upon our strictly limited space has crowded out our own 
column announcement, Drop a postal for circular containing selected list of “‘ Practical Articles” by Fifty= 
Five of the best mechanical writers in this country, which have been contributed to the AMERICAN 
Maocnurnist from time to time. AMERICAN MACHINIST PUBLISHING CO., 96 Fulton St., New York. 


THE MORSE FEED-WATER HEATER ANU PURIFIER. 


OF 























lilindery - Surber: ‘ing SZ 
Guaranteed to be the most perfect we in the market for utilizing the exhaust of steam 


engines. For further particulars, address 
E. L. MORSE, Mechanical Fngineer, 313 Olive Street, St. 
J. F. WANGLER, St. Louis Boiler Works. 


Louis, Mo., or 
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. The E. HORTON & SON CO. 


WINDSOR LOCKS, CONN. 


MANUFACTURERS OF 


THE HORTON LATHE CHUCK 


BOTH 


INDEPENDENT AND UNIVERSAL, 


ALSO THE 


Horton Car Wheel Chuck. 


FEBRUARY 1st, 1880. 
From this date a discount of 25 per cent. will be made from the 
list price of The Horton Lathe Chuck, 





| PRICES REDUCED. 


Soliciting your orders, we are, respectfully yours, 


THE E. HORTON & SON CO, 


H. PRENTISS AND COMPANY 


Manufacturers of PATENT RELIEVED 
Machinists’, Blacksmiths’ and Gas Fitters’ 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 


No. 14 DEY STREET, - NEW YORK. 


The New - anal Tube Cleaner, 





Send for Price List. 











MANUFACTURED BY 


WILLIAM COOKE, 6 Courtlandt St., Mew York, 


Is the simplest, and most effective and economical machine made. Send for Descriptive Circular, 


Betts Machine Co. 


WILMINGTON, DEL. 
HEAVY MACHINISTS’ TOOLS 





E. E. GARVIN & CO, 


Manufacturers of 


Milling Machines, Drill Presses, 


Makers of 


of the various kinds for working Iron and Steel; Hand Lathes, 
Standard Gauges, Measuring Machines, &c., &c. Tapping Ma- 
Send for Circulars and list of tools on and for chines, Cutter 


immediate delivery. 


Vortival and Yacht npins 


rinders' and 
Wood Planers. 
Milling Cutters, 
all shapes an 
sizes. Gear 
Cutting and 
Millingin all its 
branches. 












139-143 
The Rowland CENTRE ST, 
Vertical Engine. >, Cornell’s B'ld’g 

V4 NEW YORK. 
LARGE > a, &-Send for il- 
WEARING No. 4 Milling Machine, — ome 





SU REAC ES. 
Simple in Constraction. 


——~ 


JAMES BEGGS & CO. 


New York Agents. 
8 DEY STREET, 
NEW YORK, 


F.C. & A. E. ROWLAND, Engineers, 
NEW HAVEN, 


WOOD WORKING MACHINERY. 
J. A. FAY & CO., 


BUILDERS OF 


(MPROVED MACHINERY FOR WOOD CUTTING, 


Numbering some 800 different 
Machines—Planing and Matching 
Machines, Surface Planing Ma- 
chines, Molding and Tenoning 
Machines,@Mortising and Boring 
Machines, Carving and Dovetai 
ing Machines,Shafting and Friez- 
ing Machines, Horizontal and 
Vertical Boring Machines. 
Emprozed Variety & Uuiversal 
WOOD WORKERS. 
Band, Scroll, Ripping and Cut- 
= ting-oft Saws, Band and Circular 
= Resawing Machines, Spoke and 
= E Wheel Machinery, Shafting, 
Hangers and Pulleys, etc., etc. Original in design, 
simple in construction, perfect in wor manship, saves 
labor, economizes lumber, aid its productions are of 
the highest standard of excellence. Send for Cir- 
culars and Prices. 


J, A. FAY & CO., Cincinnati, Ohio, U.S.A. 


Worthington Steam Pumps, 


For all purposes and of all Sizes, 
PRICES BELOW THOSE OF ANY OTHER STEAM PUMP 


IN THE MARKET 
WATER METERS. OIL METERS. 


THE WORTHINGTON PuMPING ENGINES FOR WATER WORKS. 
Used in over 100 Water Works Stations. 


: HENRY R. WORTHINCTON, 
2. 239 Broadway, N. Y. 709 Market street, St, Louis, 


t, x 
Mi! Lae 


Smal) Tools of all kinds; GEAR WHEELS, parts of 
MODELS, and materials of all kinds. ( Jatalogue free. 














CONNECTICUT. 





ALLMAN & MCFADDEN-PHILADELPHIA 














TCHISON & DOOLITTLE SOLE MANUFAC) %§ 
Pe OF STEAM FLUE CLEANER 


* CLEVELAND.O 
ye aw) 9] ee 5.79 


A&B SECTION VIEW 
WOOD DRAKE 7iRurcers StTNY 


CIRCULARS on APPLICATION 
Acts formNYAN | 








GoopNow & WIGHTMAN, 175 Wash’ton St., Boston, Mass. | 
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THE ALBANY SEAM TR 








This Trap automatically drains the water of con- 
densation from HEATING COILS, and returns the same 
» tothe Boiler, whether the coils are abore or below the 
water level in Boiler, thus doing away with pumps and 
other mechanical devices for such purposes. 


Apply to 


Albany Steam Trap Co. 
ALBANY. N. 





Y. 





ESTABLISHED 1848. 


WILLIAM SELLERS & CO. 


> SILA DELPratA.. 


Machine & Railway Shop Equipments 





Shafts, Lathes, 
Couplings, Planers, 
Hangers, Drills, 
Pulleys, Shapers. 
Mill Gearing, Bolt Cutters, 
Ete. Ete. 





Railway Turntables & Pivot fine Gifford Injectors, Sellers’ Improvements. 


NEW PATTERNS. SIMPLE, EFFECTIVE. 


New York Bin 79 Liberty Street. 
’ PATENT ‘‘ECONOMIC”’ 


i) HD WATER HEATER, 


The Most Efficient, 
Cheapest, 
Easiest to Clean. 





«aa 


’ od) 





No Back Pressure, 
Tubes Screwed in 
And Free to Expand, 





°, No Grease in Boiler, 
3: Water Purified, and 
= Pumped whilst cold, 
; MOST DURABLE. 





























For llustrated Circular, Par- 
ticulars and Prices, apply to 


Hanya Founiry & Machine Company, 
BOSTON, MASS. 


# Goulds 3s Manufacturing Co, 


tm hl Tah | 








STEEL SCREW PUNCHES, TUBE BRUSHES, &C. 





THOS. PROSSER & SON, 





Manufacturers of alt 


Foree and Lift 


PUMP 


For Cisterns, Wells, Raitt 
roads, Steamboat, 
ae ete, 
FIRE ENGINES, 
H fh Rams, 
AMALGAM BELLS 
For Churches, Schools, 

and Plantations. 

’ Com- Shellers Sinks, etc 
im, Pumps and Materials for 
im) Driven W ells a specialty 
Satisfaction guaranteed 

Oatalogues furnished , 


OR couLb na BU MP 


SENECA FALLS 
Pane PLACE, NEW i Orrv 





FOR 


Monitor Binders sx: American Machinist, 


$1.00 EACH BY MAIL OR EXPRESS. 


FRASSE & COMPANY, 


62 Chatham Street, New York, | 


| 
| 
| 








INQUIRE. 


WAREHOUS 


Seq 


“ 
SH. 15 





IMPROVED 


Anti-Incrustation Liquid, | . 


For the Prevention and Removal of 


| 
_ SCALE IN STEAM BOILERS. 
| 
| 





Is purely a liquid, free from sediment, contains no 
acid, and is absolutely safe and effective. 

Prof. H. G. Torrey, of the U.S, Assay Office, says: 
**Downer’s Improved Boiler Liquid is free from all 
injurious substances, and well adapted to accomplish 
the object sought; know of nothing better and highly 
recommend it.” 

Circulars and references on application. 


A. H. DOWNER, 








Fine Tools, Files, Steel Wire, | 


AMERICAN MACHINIST. 


4 In Mechanical Movsient, 


| A POSITIVE AND PERFECTLY NOISELESS 


15 
| BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Patented March 9th, 1880. 


SUBSTITUTE FOR PAWL AND 





No. lcuts 4 to % 
No. 2 cuts ¥ to 1 
No. 2 cuts & to1ly 
No. 8 cuts % to 1¥ 
HAND or POWER. «fi 


RATCHET. 


Edward Wright & Co. 


561 Main Street, 
WORCGESTER,BOLT CUTTERS, 


Upright and Horizontal Drills, 


For Blacksmiths’ and Carriage Makers’ Use. 





Manufacturers of 


MASS. 


Illustrated Catalogue furnished on application. 


PATTERN AND BRAND LETTERS. 


PRICES REDUCED. 
| VANDERBURGH, WELLS & CO. 
S, Printers’ and Engravers’ Warehouse, 


Corner Fulton and Dutch Sts., 
NEW YORK: 








P. BLAISDELL & CO. 


MANUFACTURERS OF 


Machinists’ Took 


Worcester, MASS. 



























MACHINISTS’ Monetrit brine Ls B. EATON, 
AND Calipers, 
FOUNDRY SUPPLIES, 0 me \_ Mylten TOC Orne 


Machinists’ Tools, Drills, and Tups and | ONLY 


Stubs Files, 
Dies. Also, Belting and Steam Packin 


Stubs Steel, 


all kinds, and a general assortment of supplies . Exclusive pte Files, HN, Gth St 
FACTORIES AND MILLS: __ Tool Store \O’"tinens”” XQ PHILA. 


T. B. BICKERTON & CO. | 1N PRITADELPHIA, NSP pd Indicators, | 
No. 12 South Fourth Street, scepipingpesassaMne Hy Machine, Set & Cap 


PHILADELPHIA, PA, | TOOLS of all DESCRIPTION. “S Serews, &c., &e. 





The Huntington Emery Wheel Dresser. 


(IMPROVED.) 


Thousands 
in 
Successful Use, 


Invaluable to 
Users of 
Emery Wheels. 





For Truing, Shaping, Sharpening and Removing Glaze from Solid Emery Wheels, 
Price $4.00. Send for Circular. Cc. E. ROBERTS & CO., CHICACO, ILL. 


AIR ENGINES. *° VATE: 


NO ENGINEER. 
No Extra Insurance ! Absolutely Safe | Simple! Reliable ! Durable! 
Most Convenient and Economical Power Known. 


SHERRILL ROPER AIR ENGINE CO. 


Manufacturers of Air Engines, Elevators and Hoisting Machinery, 
91 & 93 Washington St., New York. 


20 Per Cent. Saving in Fuel, 


25 Per Ccnt. Increased Power, 


BY ATTACHING 


HAMILTON'S INDEPENDENT AIR PUM? 


AND CONDENSER 
TO YOUR ENGINE. 


Manufactured only by 


SAWTELLE & JUDD, 
HARTFORD. CONN. 
KE. LYON & CO. 


470 GRAND ST. 
NEW YORK. 

















WHITTIER MACHINE CO. 


MANUFACTURERS OF 


STEEL BOILERS, 


Steam Engines and Elevators, 


Sole Manufacturers of 








Boston, Mass.: Works, 1176 Tremont St. »o Bo wh 
‘ w 
N. Y. Office, 120 Broadway, « Ck ee 
Ss @ } = on 
THE 4 a = 22 
' = s =~ «m 
Rollstone Machine Co, poh aoe 
Fircuspura, Mass, mA © ~ io & 
Rotary and Stationary ~ rf 5 a BE 
Bed Planers, Wardwell’s - ~ = @ 3 
Patent Saw Benches, | < a a < mt 
aot We 
Waymouth Lathes, ww = 
and large number of spec- = ¢ 4 < iy - 
ial machines. a = os - 
We also carry a large + = =| - 
stock of Second-Hand Ma- = 


* chinery. Send for Cata- 


logue. 


PRENTISS PATENT VISES, 


ADJUSTABLE JAWS, 


Stationary and Patent Swrinel Bot ony, 


Adapted to all kinds of Vise work. 
HALL WF’G CO., 23 DEY ST., NEW YORK, 


Shears and Punches for Round, Square and Flat Irons 














AnD PROPRIETOR AND SOLE MANUFACTURER, 
SUPPLIES FOR MACHINISTS A 
SPECIALTY. 17 Peck Slip, - New York. 


SEND FOR CIRCULAR. 





14. 


CUT-OFF 
ENGIN =. 


THE “BROWN? AUTOMATIC 








UNEXCELLED 
FOR WRITE 
WORKMANSHIP, FOR PRICES AND 
ECONOMY 
AND , INFORMATION. 
DURABILITY. ™ ae y 
C. H. BROWN & co. Sole Manufacturers, 
FITCHBURG, MASS. 
TH KE 


LAWRENCE ENGINE 


A FIRST-OLASS CUT-OFF 
AUTOMATIC @zxsu¥e STATIONARY 


ENGINE. 


Highest Economy. Best Workmanship at a Moderate Price. 
ARMINGTON & SIMS, LAWRENCE, Mass. 


JARVIS PATENT FURNACE 


FOR SETTING 


STEAM BOILERS. 


peer of Fuel, with increased capacity of Steam 
‘ower 

The same principle as the Stemens’ PRocess or Mak- 
IN@ STEEL, utilizes the waste gases with hot air on top 
of the fire. 


Will burn all kinds of waste fuel without a blast. including screenings, wet peat, wet hops, sawdust, log- 


wood chips, horse manure, &c. 
A. F. UPTON, General Agent. 


Also Agent for the Mahony Patent Corrugated Grates, with 50 per cent. air space, 
Send for Circular, P. O. BOX 3401, BOSTON, MASS, 


BARR ER c& Romney go 
NEW YORK AGENTS; - - - 422 East 23d Street. 


THE NASON MANUFACTURING CO. 


DEALERS IN 


Plain and Galvanized Wrought Iron Pipe, 


AND MANUFACTURERS OF 


STEAM AND CAS FITTINGS, 








By AW Sh ; ' 


MG ? 
oF THIRTEENTH? & 
Sx EXHIBITION (4% > 
iy ) 1878 Ly is 
ae = 








Steam Traps, Patent Vertical Tube Radiators, Steam and Hot Water Boilers, | 8% 


Steam Warming and Ventilating Apparatus, etc. 


Nos. 71 Beekman and Fulton Streets, New York. 





MONTGOMERY BOILER AND MACHINE WORKS. 


WM. T. BATE & SO East Conshohocken, 


PENNA. 
MANUFACTURERS OF 


Bates Patent Steam Generator. 


Iron Founders, 
Boiler Makers AND 
Machinists. 





A large number of these boilers in 
use in the best establishments and in- 
stitutions, showing Splendid Results 
in the way of ecouomy, efficiency, 
durability and convenience of clean- 
ing. We refer to parties using. Write 
for particulars. 








THE 


HANCOCK INSPIRATOR CO. 


MANUFACTURERS OF 


INSPIRATORS, EJECTORS, 


—AND— 


GENERAL JET APPARATUS, 


34 Beach Street, Boston, Mass. 
35 Queen Victoria St., London, England. 





AMERICAN MACHINIST. 
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Patent Automite Cut-off Steam fivailiie, 


WM. WRIGHT, 


PATENTEE AND BUILDER, ‘NEWBURGH, N. ¥, 
OST ECONOMICAL IN THE USE OF FUEL, THE SIMPLEST IN CON 
THE TION, AND ALTOCETHER THE BEST CUT-OFF ENGINE IN THE MARKET. 





COMPOUND BNGINES 
For City Water Works; also for Manufacturing purposes, etc. — duty guaranteed.) 
MARINE AND STATIONARY ENGINES, 


STEAM BOILERS AND TANES, 
LIGHT AND HEAVY FORGINGS, SHAFTING/ PULLEYS, HANGERS, MILL WORK, 
‘AND BRASS’ CASTINGS, &c. 
A LARGE GENERAL ASSORTMENT OF PATTERNS ON HAND. 


aay ml PATENT PARALLEL VISE, with Swivel, 
Taper, hin and other attachments, is the handiest 
ia most attractive in use, and is adapted to 
wry. every variety of manufacture from Jewelers’ 
to Locomotive Works. Twelve years constant 
use, ten hours each day, proves to us that a 
man cannot wear it out in a lifetime. Its 
} | parts are interchangeable. It opens fure 

ther, holds firmer, is heavier and more durable than 
any other vise. Selected vises sent to any address by Ex- 
1 | press @ ©. O. D., with privilege of examining before tak- 
1 Write for illustrated circular. Ste pao nl Patent 
| Vise 


| Co., 41 Dey Street, New York, U. 
i CHR ISTIANMACHINIE (i 
B® PORTABLE-BURR-MILLS 


IRON 









EEC Lie FacTORY GEARING 45 


CIRCULARSAW MILLS 


with improvedRatchet head er 


“”/° STEAM ENGINES. 


| ”SHAFTING PULLEYS AND HANCERS. Ny 
} 
4 





PORTABLE “AND STATIONARY | 
Engines and Boilers, 


2% to15 H. P. Return Flue Boiler, large Fire Box, 

no sparks. Do not fail to send for circular to 
| 
| 


“TURBINE WATER WHEELS 


D> AAND MILLING SUPPLIES. “© 





ADDRESS. CHRISTIANA [ANCASTER (oP 


CUYAnwe” WORKS 


SKINNER & WOOD, Erie, Pa. 





4000 lb. Steam Beene, 
with J. F. Holloway’ 
Patent Balanced Va id 

Built by Cuyahoga Works. 










Steam 
Hammers 
cewtak toe le 


AND 


= MARINE ENGINES, 


VERTICAL 


Blowing Engines 


For Blast Furnaces. 


* Cleveland, Ohio. U. S. A. 








LATHE ATTACHMENTS 


FOR MILLING 
Plane and Irregular Forms. 
Taps and Reamers Fluted and Gears cut with- | 
out removing from the lathe centers, 
See American Machinist, Sept. 13 me 20. 


For circular address M. MAIN, 
65 Henry Street, Mic. Bang i ee 


GHARLES MURRAY, . 
ENGRAVER ON Woo]. 
No. 58 Ann St. 

New York. 


D. SAUNDERS’ SONS, 


YONKERS, N. Y. 


Manufacturers of 


STEAM & GAS FITTERS’ TOOL), 


ALSO, 


THE I. X. L. 
NEW PIPE-TAREADING MACHINE. 


Pipe Cutting and Threading 
Machines for Pipe Mill Use, &c., 
a specialty: 


SEND FOR CIRCULARS, 


FRANK H. POND, 


Consulting Engineer’ and Exner, 


709 MARKET STREET, 
sT. LOUIS, MO. 














—_ 
THE HCONOMIZER ENGINE 


Has 


Comprises Efficiency, Durability and Economy. 
more improvements than any engine in the 
market. Send for Catalogue. 


Ss. Le. HOLT & CO., 
67 Sudbury St., Boston, Mass, 
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HORIZONTAL. 
VERTICAL 
Automatic Cut-off 


ENGINES. 


Yacht Engines, 
Semi -Portable 
Engines. 





15 





STEEL AND IRON 
_ BOILERS. 


All 





sizes to 225 horse- 
power. 


Send for pamphlet and 
say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 
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SHAFT-CO+ LIMITED: 
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W. H. HOFFMAN, M. E., 
PASSAIC, New Jersey. 


a 
Designer and Constructor of 


Hawser and Hope Machinery 


Working Drawin: 
and 


of Engines, Boilers, Machinists’ 
oiler Makers’ Tools, 





Second-Hand & New Tools 


MAY LIST, NO. 2. 


Miscellaneous Second=- Hand Tools. 


All in Good Order, and will be sold 


very Low, 


1 Engine Lathe 96 in. swing 
1 Engine Lathe 50 in. 5 
1 Engine Lathe 50 in. 
1 Engine Lathe 17 in. 
7 Engine Lathes 18 in. 
Engine Lathe 24 in. 
Engine Lathe 20 in. 
Engine Lathe. 20 in. 
Engine Lathe 20 in. 
Evgine Lathe 17 in. 
Horizontal Boring Lathe. 
Wood Turning Lathes. 
Bement Double Pulley Lathe. 
Shafting Lathe 28 in. swing x 26 feet Bed. 
‘ 6 “ 


x 18 ft. Bed. 
sist. * 
4 ft. 
Ot 
4 
f 


“ 

“ee 
“ 
“ 
“ 


“ce 
. * 
ft. “* (Chain Feed 
eet Bed, 
se 


ae 


a 


RPOawn 


“ 
“ 


“ee 


“é 
“ 


6 1A Ok be 


“ 


~ 


Shafting Lathe 28 in. “ x 25 
Shafting Lathe 2 in. “ x2 “ 
Shafting Lathe 22 in. ‘* x22 
Speed Lathe. 

Polishing Lathe20 in. “ x 25 “6 
Polishing Lathe 25 in. ‘“ x 22 6 
Pulley Lathe, Double Head. 

ay “ 


Spinning Lathes, 
Iron Planer 60 in. x 60 in. x 30 feet. 
Iron Planer 32 in. x 30in.x 10 “* 
Tron Planer 2in.x 4 ‘ 
Upright Drill 60 in. 
Upright Drill 48 in. 
Upright Drill 38 in. 
Upright Drill 38 in. 
Upright Drill 16 in. 
Upright Drill 16 in. 
Drill, 4 Spindle. 
Bench Drill. 
Large Gear Cutter. 
Small Gear Cutter. 
Slabbing Machine. 
Upright Boring Machine 78 in. 
Pulley Polishing Machine. 
Tool Grinder. 
Pointing Screw Machine. 
Daniels’ Planing Machine. 
Three Belt Cutters, various sizes, 
One No. 2 Bolt Cutter. 
One New “Hardaway” Bolt Heading 
to head up to %-in. bolts. 
A letof Wood Working Machinery. 
Six Small Punching Presses. 
One N. Y. Safety Steam Power Co. 
20 H. P, Upright Boiler with all connections, &c. 


mh Pt pe ph pth eh pb pall fh ph sh ph ph fh fab fh Poh ph fl BND feb fh ph fh fh ph ph ph jh IS dh hel fh fd pd 


Machine, 


New Tools Very Low. 
Five No. 2 Bolt Cutters, Wood & Light. 





ne in. swing back geared and self-feed Upright 
rills. 
One No. 1 Turret Lathe of American Tool & Ma- 
chine Co. 
Please specify which of the above tools you want, and | 
we will forward all particulars. 
STEAM LAUNCH, | 


40 ft. x 7 ft.; draws 3 ft., Kngine 534 x 9; | 


4 f \ Boilers | 
82x48, Fitted with Carpets, &c., for pleasure. | 


A WOODRUFF & BEACH 
BEAM ENGINE, 


Low pressure, 42-in, cylinder, 84-in. stroke, with fly- 
wheel pulley, 20 ft. diameter, 36-in. face, and 


FOUR TUBULAR BOILERS, 


60 inches in diameter, 20 ft. lonz, and all connections 
practically as good as new. 


For Sale by 


The George Place Machinery Agency, 


121 Chambers and 103 Reade St., 


NEW YORK. 


A PRACTICAL TREATISE 
High Pressure Steam Boilers, 


Including Results of Recent Experimental Tests of 
Boiler Materials, together with a description of ap- 
roved Safety Apparatus, Steam Pumps, Injectors and 
conomizers in actual use. 
By WILLIAM M. BARR. 

1 Vol., octavo, 462 pages, 204 Engravings. Sent by 
mail or express, charges prepaid, to any address, upon 
receipt ot $4.00. 

YOHN BROTHERS, Publishers, Indianapolis, Ind. 





GEO. C. TRACY & C0 


Counselors at Patent Law 
EUCLID AVE. BLOCK, 


CLEVELAND, O. 
S Before doing anything in re- 
Yay gard to Patents, send for our 
ed = book, “ALL ABOUT 
PATENTS,” mailed free. 





ICAN MACHINIST. 





Owing to an Overplus of Contracts, 


FOR WHICH THEY HAVE TO THANK AN APPRECIATIVE PUBLIC, 


THE BUCKEYE ENGINE CO. 


WITHDRAW THEIR ADVERTISEMENT. 


Buckeye Engine Co. 


Room 42, Coal & Iron Exchange, 
NEW YORK 


HILL, CLARKE & CO., 
36 Oliver Street, Boston, 
NEW ENGLAND AGENTS. 





RUFSENER és DUNWN, 
Schuylkill Falls, Philadelphia. 






Sole manufacturers of the Excelsior Steel Tuabe 
Cleaners. Price, $1.00 per inch. Send for Circular con- 
taining names of users who consider it indispensable. 


FGF 
| = 
MiG 4 


STEELINE. 


Used for refining and tempering all kinds of Steel Tools. 
Increases their durability at least five-fold. 
Secures absolute safety from cracking. 


Send for Circular to 


BAUER & CO., 96 Greenwich Ave., N. Y. 


“THE 





Damper Regulator. 

Superior in every respect to all other regulators. The great- 
est fuel-saving appliance ever invented. Insures safety from 
explosion. In ordering mention steam pressure. Illus. cata- 
logue sent on application. We set it up and guarantee per- 
formance. ice, $75.00. 

AMERICAN STEAM APPLIANCE CO, 

18 & 15 Park Row, SOLK MANUFACTURERS, New YORK, 











FAR - FAMED 


(e.. 
ral ME ATOR 


AMERICAN LUBRICATOR CO. 


iwi é& BOoDias co. 
CINCINNATI, O. 
Manufacturers of Wilson’s acca Free Open Double 
Dis 


LEVER VALVE, 
for Steam or Water, from 14" to 6”. This valve has 
peculiar merits asa throttle valve for steam engines, 
and is well adapted to the use of a Sawyer’s Valve, in 
place of the butterfly. Send for our catalogue and 
price list. 





SECOND-HAND 
AND NEW 


Machinists’ Tools. 


One Bement Six Spindle Drill, for Car Truck Frames, 
One Engine Lathe, 90 in. x20ft. Ames. New, 

One Engine bathe, 30 in. x 20 ff Good order, 

One Engine Lathe, 301n. x 16 ft.. Wheeler, new. 


One bd 30 in, x 12 ft. 

One * 4 28in.x12ft. Ames. New. 
Two ‘ és 20in.x10ft. New. Lincoln, 
One ‘* a 18in. x 10 ft. Harrington. 

Two ‘* as 20in.x 8 ft. Pond. 

One ‘* aie Win.x 8. * 

One * ss 16in.x 6ft. Wood, Light & Co. 
One ‘* 46 15in. x 6 ft. Wheeler. 

Six “ aad 16in,x 7Tft. Ames, new. 

Six $6 6s 16in. x 8 ft. “ 

Two *“* bd 22in.xS8ft. Ames. New. 
Three * s 13in.x4ft. Not Screw Cutting. 


One Pulley Lathe, 20 in. x 6 ft. 


One Hand Lathe, 18 tn. x 4¥ ft. 

Two ‘* a6 20in, x 8 ft 

Six ‘ 46 llin. x 444 ft. New Spencer. 
Four ‘ “6 Tin.x3ht « 


| One Planer, 24 in. x 6 ft. 


One 20 in. x 449 ft. Putnam. 

One 15in. x 3ft. Matteawan. 

One Pratt & Whitney 2 Spindle Profiling Machine. 

One Heavy Wood and Light Miller. 

Two Lincoln Pattern Milling Machines. 

One No. 3 Garvin Milling Machine. New. 

One Combined Cutter and Reamer Grinder, with 
Threading Tool Grinder attached, New. 


ee 


| One Radial Drill, Al order. 


One 82 ia. Drill, Bk Gear and Self-feed. Haines. 

One 24 in, Drill, Self-feed. Ames. New. 

One 22 in. Drill, Sliding Head. New. 

One 20in, “ Prentiss, new. 

One 18 in. Fitchburg. Nearly new 

OnelTin. ‘ Blaisdell. Good as new. 

One l0in, Blaisdell. 

One Gear Cutter. 

Three Sensitive Drills, ariils to 3-16 in. hole. New. 

One Boiler Makers’ Combined Punch and Shear. New 

One No. 3 Wilder Punch Press, Geared. New. 

One No. 4 46 ae as Geared. New. 

One No. 6 Wilder Shear. Geared, new. 

One No. 1 Wilder Bar Iron Cutter. New. 

One No. 8 “ iid “ it) oe 

One 10 H. P. Baxter Engine. 

Seven Stephens’ Vises. 

Belting, Shafting and Miscellaneous Machinery. 
We will also have ready to deliver in 30 days New 

Ames Mfg. Lathes as follows: 

Two Engine Lathes, 20 in, x 8 ft. 

Two . ” 22 in. x 10 ft. 

Five 24 in. x 12 ft. 

Six 28 in. x 14 ft. 


E. P. BULLARD, 


“ 


“ “ 


“ “ 





(4 Dey Street, New York. 
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DETROIT. MICH.U.S.A. 


Headquarters for Machinists’ Tools and Supplies. 
CHAMPLIN & SPENCER, 
154 East Lake Street, Chicago, Il. 
_ Sole agents for the “ Tanite’’ Emery Wheels and Grind- 
ing Mac ineey- Dealers in Screw Cutting Lathes from 850 
to $150, with foot power, Small Amateur Lathes, Taps and 
Dies, “Twist Dmrills,”” Machine Screws, “Grobet Swiss 
Files,”” Machine Bits, Stubs’ Steel Wire, Brown & Sharpe 
Tools, Emery,Crocus and Composition Reuge, Drop Forged 
Lathe, Clamp and Die Dogs, Chucks, Wrenches, Hand and 
Bench Vises, Iron Levels, Metal Saws, Pattern Letters, 
Pliers, Calipers, Slide Rests, Steel Rules, Micrometer 
Calipers, Speed indicators, * Metallic Corrugated Packing " 
for steam, air, gas or water joints, Steeline for hardening 
pyrpases Upright and Hand Drills, Belting and Packing, 
alrus Wheels, ** Monk’s Moulders’ Tools,” &c., &c 


WORCESTER BOILER WORKS, 


MANUFACTURERS OF THE 


“Tor on” 


Feed= Water Heater and Puriter. 











THE DIXWELL IMPROVEMENTS 


For working Engines with 


SUPERHEATED STEAM 


Will reduce the consumption of fuel in non-condens- 
ing engines working under conditions otherwise fav- 
orable to economy, to 2.5 lbs. of coal per I. H. P. per 
hour, and in condensing engines to 1.75 Ibs. of coal 
per I H. P. per hour. 

Prevent the waste from Cylinder Condensation, 
which, tests show, amounts in every engine running 
to from 20 to 40%. 

We will test, free of charge, engines now running, 
and show parties desiring to examine the Improve- 
ments how much they can save. 


CEO. H. BARRUS, Agent, 
553 Shawmut Ave., Boston, 
Send for Circular and Pamphlets. | 





GHRORGE P. CLARK, 
Manufacturer of the Patent 


RUBBER CASTOF,. 


SECTIONAL VIEW. 


‘g1OTIOg UTVE}g Joy JoyeAA SULATLIN pur Suuvey J0FZ 





The only Solid Socket Castor in the market. No 
more noise. No more marking of inlaid floors. Save 
your carpets by using the Rubber Castor. Warranted 

rfectin action. Also one of the best non-conductors 

or Rheumatism. Want to be used to be appreciated. 


(Jones’ Patent, Nov. 6, 1877.) 


WM. ALLEN & SONS, 





Once tried are liked, | 
GEORGE P, CLABK, Windsor Locks, Ct, | 


WORCESTER, MASS. 
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BROWN & SHARPE M'F'G CO. "*S.niArn.t.wariey °° 
ee ee ead Drop Eiammers . 


HAND DRILLING MACHINES, RATCH- 


Milling Machine ZB y im HD ET DRILLS, COMBINATION LATHE 


This Machine has been designed especial- S fil GHUCKS, CUTTERS FOR TEETH OF 
ly to meet the wants of Steam Engine and Locomo- iM / 


: a) 
tive builders, and others engaged in the manufacture \ a " 
of heavy machinery and tools. I : — GEAR WHEELS, SCREW PLATES, 


The essential features and motions are the same . A , Wy 
as in our smaller Universal Milling Machine, with | F i" HAND, MACHINE NUT AND PIPE 
such enlargement of the whole machine and its parts N | , Wt 
as would best adapt it fur the class of work to be | | 
done, The cone has three diameters, each 34 inches : \\\\\ 2 ii imin <APS, AND BOLT CUTTERS, 
face. In addition, the cone is strongly geared, thus Hi ANA 4 
making = changes of —e. = oan, Se. the a i j f 
same number of changes of feed. The spindle boxes f j {\ { ‘ ; ; j 
are of hardened cast steel, and, together with the / ALI In connection with their business of 
spindle bearings, are carefully ground, and are pro- 

ded with means of compensation for wear. The \ \S A 
spindle will carry a cutter arbor projecting 15inches, yea f MACHINISTS’ TOOLS, GUN, SEWING 
which is supported by an adjustable center at the Me Wil =a 
—_ = ee of , inches or less a be| | | 
used, 1e horizontal movement of the spiral clamp ~ nn ‘ : ry " 

=< bed upon the knee, in a line with the spindle of the —_ : MACHINE and Special Machinery, &e 
" Le : machine, is 644 inches, and the vertical movement 


<-> See ge «= «ft: the spiral bed centers below the spindle centers a : 
as {Ses is llinches. The spiral bed can be set at angles of PRICE LISTS FURNISHED ON APPLICATION. 


gall 35° each way from center line of spindle, and can be 
‘ os ' Z fed automatically 22 inches, taking also 22 inches 
SEZ ZZ between the centers, and will swing 11% inches. 
SE eZ : Z (2 Illustrated Catalogue sent per mail on appli- . 





cation. 


| HARTFORD, CT., U. S. A. 
iv A Cc tf : N . ~— ‘ ; ran ad of icaaibas 


FERRIS & MILES, = PACKER 


Twenty-fourth and Wood Streets SN al L 1 R ATC H ET 
(‘Take Arch or Vine Street Car), 7 D R : L LS. 


FRED’K B. MILES, Engineer. PHILADELPHIA 





Drop Forged from best Norway Iron and 


MACE. TOOLS, STEAM HAMUERS te, | © | ar 


Having introduced many novel and valuable improvements into the construction of SHAPING, SLOTTING, 

BORING and PLANING MACHINES, as weil ae Lathes and Drills, we are now prepared to tumish these PRICE Lisl. 

machines in greater perfection than ever before. By means of our improved devices the operations of turning, 

drilling, boring, planing and shaping, or slotting, can all be performed with a great saving of time and PACKER RATCHET. 

labor. It will be found worth any purchaser’s while to examine our new methods of screw-cutting, feed- -1. 10inch Handles 

gearing and convenient arrangements and attachments for enabling work to be done with the least ible 2. 12 

expenditure. We would direct special attention to our new 4 FT. RADIAL DRILL, with 6 Automatic 3. 15 

Feeds, 10 IN. STROKE SHAPING MACHINES, 17 IN. SQUARE PLANING MACHINES and PATENT 4, 17 

SCREW CUTTING LATHES, which cut 16 threads and give 16 feeds without => Lares. Send for 5. 20 

No.1. 10 inch Handles <i 
12 ‘ ‘ 


$9. 
Re ee lal a iO a le eee, FR aha ks ial Gina’ ca cde Racae SM OCWNE wan aed ae Cone ois 10.50 
Steel and Iron Drop-forgings of every description for Guns, Pistols, Sewing Machines, Machinists’ Tools 
\ EW 0 0) S| | F N G S 7 N G | \ EF » | and Machinery generally. nd for Illustrated Cxtalogue and Price List. . = 


UT GEARS of all sizes and 
Send 


Working without Boiler, Steam, Coal, Ashes or Attendance. Cifinds, ion or Braue." Sond 


STARTED INSTANTLY BY A MATCH, IT GIVES FULL POWER | ae. eciyeenen eee 
ee BC URANT, lu Boveriy Street 
Boston. 


WHEN STOPPED, ALL EXPENSE CEASES. 


No Explosions; No Fires nor Cinders; No Gauges; No Pumps; No 
Engineer or other attendant while running. Recommended by Insurance 
Companies. ; 

UNSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
Printing, Ventilating, Running small Shops, etc. | 

2,4 and 7H. P. and upwards. Built by 


SCHLEICHER, SCHUMM & CO., 3045 Chestnut St., Philadelphia. | 


Boston Agency, HILL, CLARKE & CO., 36 & 38 Oliver Street. 


STEAM 


Pumping Machinery 


For Feeding Steam Boilers, Filling Reservoirs 
and Tanks, and for General Pumping. 


SEND FOR CATALOCUE 


IHustrating every variety of 


STEAM PUMPING MACHINERY, 


Cope & Maxwell M’f’g Co. 


HAMILTON, OHIO. 

















Worcester, Mass. 


J. M. ALLEN, PRESIDENT. 
W. B. FRANKLIN, Vicre-PRESIDENT. 
J. B. PIERCE, SEcRETARY. 


AIR, COMPRESSORS. 


PRICES REDUCED, SEND FOR NEW CATALOGUE. 


CLAY TON STEAM PUMP WORKS, 


14 AND 16 WATER STREET, BROOKLYN,N.Y. 


GOLD MEDAL AWARDED, PARIS EXPOSITION, 1878. 


BLISS & WILLIAMS, 


Plymouth, Pearl and John Streets, 
BROOKLYN, N. Y. 


Lathes, Planers, Drills, &c. 
DAVID W. POND, 








aphs and Prices furnished on appli- 


ngine 








jend for Catalogue of New Designs. 


E 











Machines 
at reduced f our new 
prices, Illustrated 


T 
LOWELL, MASS., U. . A. 


Weissport, 


EO. W. FIFIELD, Manufacturer of ENGINE LA'THES from 
16 to 48 in. swing. Cuts, Photo; 





> 2 


¥: | 


cation. 


Manufacturers of all kinds of 


JACK SCREWS, BOLTS, NUTS & WASHERS, @NR, Pros Dit ant Spoil Maskie 


ALBERT BRIDGES. 46 Cortlandt Street, New York. 


Babcock & Wilcox Water-Tube Steam Boiler, — FOR WORKING SHEET METALS, &. 


Over mee momioner Kew | in gee, Aasotes for 
all purposes, Safe m Explosions. ’ 

In antes alas of eave No: bolted, screwed FRUIT AND OTHER CAN TOOLS. 

or packed joints, All joints made by expanding wrought 

iron tubes into bored holes. Can be erected or repaired 


by ordinary mechanic. Easily cleaned from soot or te ; : 
sediment. Adapted to all kinds of tuel. Steady water J.M.CARPENTER  — 
_ ae dry gy leaks pen unequal expansion. : —— 
apid steaming. ghest attainableeconomy. Centen- 
nial Exposition Medal awarded this boiler tor highest PAW TUCKET.R.I. 
economy and efficiency on test. 
Illustrated Circulars and other desired information 


re PABCOUK & WILCOX, Engincers, | Manufacturer of TAPS AND DIES of every description. 


t St., New York. Also, for sale low, UNITED STATES STANDARD GAUGES, trom }{ to 8 inch. 

















